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GENERAL EDITOR’S FOREWORD 


The aim of the Teach Yourself Building senes is to assist 
those who are desirous of acquiring information concern- 
ing building methods and practice. 

It is not intended that these books will take the place 
of textbooks or recognised courses of study at Technical 
Colleges, but they should appeal to all students of building 
because each volume has been written by a specialist in 
his own particular subject. 

The scries covers almost every branch of the building 
crafts and allied professional practice. 

In placing before the public this comprehensive work 
on Building, no apology is necessary for continuing to 
describe and illustrate traditional methods of building 
construction, because it is of vital importance that the 
layman, who desires to become acquainted with building 
technique, should be instructed in the basic principles of 
building. 

There is really very little dilfcrcnce between traditional 
methods of building and the form of construction which 
has been developed to meet the requirements of the 
immediate post-war era. As pre-fabrication and standardi- 
sation will be the main features in the construction of post- 
war buildings, these methods and materials have been 
described and illustrated within the framework of this 
series, but no attempt is made to theorise on their 
comparative values. 



1[he text has been written in a clear, concise and interesting 
manner, and the constructional details throughout the 
series are portrayed by clear line diagram drawings. 

In this volume the author has outlined in a concise 
and practical manner the, fundamental processes relative 
to the craft of Bricklaying. The text and illustrations 
clearly explain the correct way to “ set ” the bricks, the 
process of making mortar, the use of the various tools and 
every detail of the craft of Bricklaying. 

No attempt has been made to deal with the technique 
of brick bonding, because the constructional aspect of 
Brickwork is deaU upon and fully illustrated in the book 
Constructional Details, a companion volume in the 
Teach Yourself Building series. 
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CHAPTER 


THE PRINCIPLES UNDERLYING BRICK-BUILDING 


Introduction 

A BRICK is best described as “a building unit.” 

It may be made of burnt clay, of concrete, of mortar or 
of a composition of sa^vdust and other materials; 
in shape it is a rectangular solid and its weight is from 
6i to 9 lb. 

The shape and convenient size of a brick enables a man 
to grip it with an easy confidence and, because of this, 
brick-building has been popular for many hundreds of 
years. The hand of the average man is sufficiently large 
to span across the width of a brick and the arrangement of 
a man's hand and arm is such that he is able to handle 
more than 500 bricks in an eight-hour day. 

It is necessary, therefore, for the “ would-be ” brick- 
layer to practise handling a brick until he can control it 
with complete mastery and until he is able to place it into 
any desired position without it slipping through the fingers 
and being prematurely dropped. 

Mixing of Mortar 

When ^his ^age has been mastered the learujer will 
appfoacii towards the second step which comprises the 
mixing, gauging and handling of mortar. 

To make mortar it is necessary to combine a dead filler 
(some inert hard material) with a live agent (matrix) and 
mix together with water. This live agent may be 
any one of the following materials : Portland cement, 
hydrated lime, blue lias lime, or fresh lump lime, and the 
filler may be fine sand, pit sand, shore sand, or the 
B.— 9 



10 , BRICKWORK 

“ finings of crushed gravel. The technical term for 
the former is the matrix whilst the latter is known as the 
aggregate. 

Method of Holding a Brick 

By placing the hand over the surface of the upper bed 
of the brick and placing the thumb centrally down the face 
of the brick with the first joints of the fingers on the oppo- 
site face, the brick may be securely handled. Assistance is 
afforded by protecting the thumb and the fingers with 
leather pads which also prevent the unnecessary wearing 
away of the skin, which results from handling rough bricks 
or gripping the bricks with too much force. 


Details of a Brick 

The opportune moment has now arrived to discuss 
bricks more fully and become intimately acquainted 
with them. At the outset a definition of a brick was 
given and it is now desirable to enlarge upon that early 
description. 

If a brick is held in the hand it will be seen that it has 
six different surfaces, viz., three pairs of similar sides 
between the same parallel lines. These surfaces are known 
respectively as the top and bottom beds, the right and 
left stretching faces and the front and back heading faces 
{see Plate I). 

When the position of the brick is changed, then the 
stretching faces are back and front when built into a 4^-inch 
wall, and front and inside in a 9-inch walk Similarly, 
both the heading faces can only be seen when built into 
a 9-inch wall, whereas only one of the stretching faces 
can be seen. 

Taking this statement a little further, it will be seen that 
walls having an even number of bricks in their width will 
show the same face of the brick on both sides of the wall 
in the same course. In other words» headers are placed 
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immediately behind headers in walls of two or three bricks 
in thickness. 

Walls of an odd half-brick in thickness will show different 
faces on the two sides of the walls in the same course. For 
instance, if one face of a 14-inch wall shows a stretcher, 
then the other face will show a header as headers are placed 
immediately behind stretchers. 

Brick-sizes 

A brick is almost twice as long as it is wide, and it is 
three times as long as it is high. A “ snap ’’-header is half 
as long as the full length of the brick, a closer ” is a 
quarter as long and so on, and a “ brick on edge ” is a third 
of the length of a brick (see Plate IT). 

Thus, we say, when dealing w'ith the size of a brick, 
“ Its length should equal tw'ice its thickness (or width) plus 
one mortar joint,” and that its height shmild be as laid 
down by the B.S.S. for clay bricks. 

In the North of England, in Scotland and in Ireland tbs* 
usual height of the bricks is 2^ inches, or w'hat is known* 
nominally, as’ a 3-inch brick; sometimes this is increased 
to inches and, in special cases, up to 3^ inches. The 
standard height for bricks in the southern half of England 
is 21 inches. 

Variations in the sizes of bricks must be strictly limited 
to \ inch- either way- -in width or length, but the height 
must remain constant. Nominally, a brick is 9 inches long, 
4i inches wide, and 2-J or 2^ inches in height. When con- 
necting new' brickwork to that which is already built, 
it is very important that the height, or gauge, of the 
existing brickwork is carefully measured. 

Gauge four or more courses of brickwork until they 
reach an even measurement, and from this finding will be 
determined the height of one course of brickwork which 
will be the thickness of one brick plus the thickness of one 
bed of mortar. For example, if eight courses measure 2 feet 
3 inches and the bricks are 3 inches thick, then the bed- 
joint is I inch. 
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The Proportions of a Brick 

All brick-building is done to a repetitive pattern, there- 
fore a brick is made of such dimensions that its faces are 
capable of being factorised. 

This is illustrated by a examples on Plate 11. 

Thus we said previously, when dealing with the size of a 
brick, that its length should equal twice its width plus 
one mortar joint, and that its height should be such that, 
when four bricks aie placed on top of each other with 
regulated mortar joints between them, they should equal 
1 foot. 

The foregoing height of four courses to 1 foot applies 
chiefly to that part of England south of Birmingham, 
because, as alrea/iy stated, in the North of England, 
Scotland and Ireland thicker bricks are used, and 
the gauge is said to be considerably stronger. Prom this 
it will be obvious that for new work tITc builder must 
ensure that the bricks to be used do not vary in length 
or width for more than i inch cither way. 

When conpecting new work to old work, it is very 
important that tlie height -or gauge as it is called — is 
carefully measured so that the level of the courses may be 
maintained. 

Making a Gauge 

Measure four courses of the new work, built as a 
trial sample, and ascertain if they work out to an even 
measurement of 1 foot in the South of England and 13 
inches in the North of England. Next, measure the height 
of fouK (nominally 2| inch and 21 inch) bricks, placed one 
on the top of the other without mortar, or dry as it is called 
in the trade, and the difference bctw'cen the two measure- 
ments when divided by four will give the thickness of each 
mortar joint. 

This process is known as “ finding the gauge (sec 
Plate 111). 

Having ascertained this height, it must be used as a 
constant for all the brickwork throughout the job. 



PRINCIPLES UNDERLYING B R I C K - B U I L D I N d 15 

To arrive at a gauge, it is necessary to decide upon the 
thickness of the parallel horizontal or bed-joints. Such a 
decision will depend upon the type of brick used and the 
character of the work in hand. 

A very well-known standard type of brick is the 
“ Fletton ” brick which has been made in a machine under 
severe pressure. These bricks are very regular in shape 
and size, with smooth beds and keen sharp angles or 
arrises. 

When set to a bed -joint ^-inch thick, these Flettons, 
which are nominally 2^ inches thick, can be laid with ease 
to a gauge of four courses to 1 foot. 

On the other hand, Lancashire Wirecuts ” are not so 
regular in shape and size, and are nominally 11 inches 
thick. The usual gauge at which these bricks are set is 
‘‘ seven course<i to 2 feet,” and the bed-joint is 31/56 inch — 
which may appear to be excessively thick. Another 
common gauge for the thicker brick is “ four courses to 
13 inches ” in which the bricks arc set much tighter to a 
joint of 'I inch. 

Too much emphasis cannot be placed on this process of 
making a gauge and adhering to it, for reasons which will 
be explained later. 

To mark the gauge upon a staff, measure the over-all 
dimension such as four courses 1 foot, or seven courses 
2 feet, upon a straight-edge or piece of board. Within this 
portion draw' a line at any angle Ic the edge of the board 
and upon it set olV as many equal divisions as there are 
courses in the gauge. Join the end of the measured dis- 
tance required for the gauge, with last division set out 
upon the line previously mentioned. 

Lines are now drawn parallel to this from every equal 
division to indicate the thickness of each course on the 
an is of the straight-edge or staff, ^ 

The foregoing is the easiest practical method of setting 
out a staff, for it will be appreciated that with an ordinary 
2-foot rule it will be almost impossible to measure 31/56 of 
an inch. 
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PLATL III. 


GAUGL OF 6RICICWORIC 
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Having divided the gauge into the required number of 
equal parts, mark off the thickness of a brick (with a pair 
of calipers), the margin thus remaining being the equivalent 
of the mortar bed. 

There is always a tendency to put more mortar between 
the bricks than is really necessary; for instance, an excess 
of 1/16 inch on each course for a lift of one “ scaffold ” 
jp.cans that the building will be 2V inches out of level. Moral 
- pay strict attention to the gauge. 

Function of Bricks and Mortar 

More often than not the layman seems to think that 
the inherent tenacity of the mortar undcilies the strength 
of the wall. I'his conception is (•orrect, or partly 
co.^rect. 

You will reiiicmbci that when you inform your friends 
that you are about to build a wall, they will ask of you, 

'What keeps the bricks together in a wall?’’ and 
you reply in a guileless manner, Mortar ! ” whereupon 
you may probably be astounded by (he retort, Mortar 
keeps the bricks apart." Aetiially, you are nearer the truth 
titan >our friends. 

Mortar, however, doc. not supply all the strength 
required in a ucll-biiilt brick wall. 1 his stiength is largely 
dependent upon what is known as bonding. 

Definition of Bonding 

Bonding simply means the principle of connecting bricks 
together according to a set pattern. Thcic are too many 
kinds of bonds, or designs, in practice to be able to deal 
W'ith them all thoroughly m this panicular book, but those 
bonds which arc in common use will be explained. 

On looking at a basket, you will notice the manner by 
which the willows are intertwined under and over. It is the 
same with the warp and the w'efi of a woven fabric. 

This process of securely fastening one strand against 
the other is similar to bonding, which is another method 
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PLATE IV. 
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of tying or interlocking together, as adapted to brick- 
building. 

To accomplish this, we must ensure that one brick rests 
upon two or more bricks, and that two or more bricks rest 
upon one brick. 

Many patterns may be produced by the foregoing 
arrangement according to the correlation of the bricks in a 
wall. Bonds are formulated according to the way that the 
bricks are placed in the wall. 

If, for instance, a wall is only half a brick (4^^ inches) 
thick, then obviously the bricks will be laid lengthwise in 
the wall, and this arrangement of the bricks is known 
as ‘‘ stretching ” bond. On the other hand, if the wall is 
one brick (9 inches) thick, the arrangements of the bonding 
must of necessity become more complicated. 

In w'alls which are more than 4\ inches thick, the bricks 
must be placed not only lengthwise as “ stretchers ’’ but 
crosswise as ‘‘ headers." 

Some of the most common brickwork patterns are those 
known as “ English " bond, “ Elcm.ish " bond and their 
“ Garden Wail " derivatives {see [date IV). 


Definition of Bed-joints and Cross-joints 

Before dealing with spccilic bonds in detail, the 
joints or mortar spaces betwee:* the bricks will be 
considered. 

Normally, bricks are “ laid on ihcir flat w'hich is their 
largest surface — and the intervening space between the 
two opposing horizontal flices when tilled with mortar is 
known as the bed-joint. 

The mortar space between the contiguous ends of the 
bricks is called the cross-jomt, and ihc longitudinal space 
in the centre of the wall is termed the collar-joint. 

Controlling the amount of mortar needed to fill the 
regulated joints calls for a considerable amount of skill, 
experience and practice. 

An insufficient amount of mortar will mean that the 
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joints will be too thin, whereas too much mortar will result 
in the joints being too thick. 

Thereby hangs the talc, for it is an accepted fact that the 
art of judging the amount of mortar needed for the bed- 
joint is a veritable bricklaying secret. 

Now we must go back slightly to what we might have 
considered in the first place — that is, the material known 
as mortar. 


Mixing Lime Mortar 

Mortar is a mixture, as we have already stated, consisting 
of a matrix and an agciegate winch is iniKcd with water. 
This combination of materials sets after a given period 
and becomes an integral part of the waif 

The simplest way to make mortar is to place three or 
four bui row loads of sand on a mixing boifVd or stage, or 
on some good hard ground, and arrange the material so 
that the centre is left open. 

Next, take a hall-hundrcdwcight bag of hydrated lime 
and soak the lime in a barrel containing three parts of water, 
so that the lime and W'ater form the consistency of cream 
when properly mixed. Into the hole in the centre of the 
heap of sand pour the fluid lime (see Plate V). 

By holding the spade vertically and taking a portion of the 
sand — about 3 inches by the width of the spade — gradually 
push the sand back into the liquid, allowing the lime to be 
absorbed by the sand until the whole of the mixture has 
been overturned towards the centre of the stage. 

Continue the process by turning the combined sand and 
lime first to one side and then to the other, taking care not 
to get each turning into such a position that it cannot be 
separated. 

Jf during this process the mixture becomes loo slilf, and 
the process of turning it over becomes increasingly difficult, 
a little more water may be added to the mixtur^^^ 

This process of incorporating the lirneL|#ffrS^* 
one mass is very important — in fact, it is ij^ri^re 

fi( 



PRINCIPLES UNDERLYING BRICK-BUILDING 21 






22 


BRICKWORK 


than the addition of extra water which will only alter the 
workability of the mix. 

Mortar made with hydrated lime can be allowed to stand 
for a considerable length of time before being “ retem- 
pcred ” and made ready for use. 

Most lime mortars can be revivified by the addition of a 
little Portland cement when being retempered. This 
process of adding fresh materials to accelerate the 
setting power of the mixture is known in the trade as 
‘‘ gauging.” 

The only lime mortars that cannot be retempered owing 
to their strong setting powers are those in the hydraulic 
lime group. Mortar can be made from fresh lump lime 
which, of course, must lirst be slaked. 

This may be accomplished by immersing the lime in a 
box containing water and running the liquid olT into a 
pit formed of sand or boards. After a linTe the fluid will 
solidify and become lime putty. 

In this plastic state it can be used in a manner similar 
to that described as for hydrated lime. 

A much simpler way is to make a hole m the centre of 
the dry sand-heap and pack the pieces of lime into it. 
Then cover the lime over with more sand. 

Pour over the heap several buckets of water and leave 
the materials for a few days to become thoroughly soaked. 
By that time the lime will be slaked and the mixing can be 
proceeded with as before. 

Mixing Cement Mortar 

Another kind of mortar can be made by combining 
Portland cement and sand but in this case the two 
ingredients should be thoroughly mixed together in a dry 
state by turning over twice and shaking the materials 
together as they fall on to the stage. This procedure is 
repeated as the materials are wetted and the mortar is 
now ready for use. 

A perfect mixture can be obtained by carrying out this 
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process, although it must be remembered that cement 
mortar must be used immediately after mixing because, 
once the initial set has begun, cement mortar is little more 
than useless and therefore should not be used. 

There are some people who think that Portland cement 
mortar consisting of one part Portland cement and three 
parts sand is more workable and has a greater ultimate 
strength by mixing half of the quantity at the first stage 
of the mix and thus making a gauge of six to one. When 
required for use the remaining portion of cement is added 
and the gauge is restoicd to the original three to one 
mix. 

Although this method of gauging mortar is sometimes 
adopted in practice, it is not a desirable one and as such it 
is not to be recommended. 

Similarly, there are objections to strengthening and 
accelerating lime mortar by the addition of Portland cement, 
but these objections can be overruled as the advantages far 
outweigh the disadvantages. 


Damp-proof Courses 

Bricks and mortar are undoubtedly the stock-in-trade 
of the bricklayer, and whilst there are hundreds of types 
of these two materials, there are several other materials with 
which a bricklayer must become acquainted. 

Most prominently situated among these other materials 
are those used as damp-proof coursing media. 

As is to be expected, damp-proof materials must be 
inherently impervious to moisture, therefore it is natural 
to expect that slate, tar, pitch, bitumen ana asphalt will 
be amongst the list of selected materials. 

Other special materials employed oy the bricklayer are 
mastic and oil used for pointing around wooden frames, 
fireclay for setting firebricks and furnace work, hair-mortar 
for pargetting flues, and so on. 

Concrete is another material with which the bricklayer 
has to work, cor sequenlly he must learn how to control 
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both the mixing and depositing of this — the most versatile 
and adaptable of all building materials. Fine concrete 
is sometimes used for finished floors and the various 
materials needed to provide different finishes must be 
thoroughly understood by the bricklayer as part of his 
trade. 



CHAPTER i i 


A BRICKLAYER’S TOOLS 
Spreading the Mortar 

Havjn(; deall with the inalciials used in biicklaying it now 
remains to consider bow vve should place ihcm together 
so as to form a wall, and this is the crux of the whole 
business. 

f irslly, we must learn how to pick up the mortar and 
then, secondh , to pul ii down - or as the bricklayer says, 
‘‘ to spread it.” 

FkTorc one attempts t<'* lay a biick, *onc must learn lO 
pick up a trowclful of moilar. and this undoubtedly is a 
most dillicult accomphshmenL 

To bcc(nnc piohcrcnt a great deal of practice is needed 
\\'>r it IS only by aciually going tlirough the several mobons 
that the wrist will become so supple that the proper degree 
of balance can be sensed and the coitclI hold of the trowel 
dc\ eloped so that the proper strength ol the grip can be 
asceilaincd. 

The Bricklayer’s Trowel 

As tlic “ laying ” Irovvei is the lU'^st important of all the 
tools a bricklayer need* foi his work, v^e will now consiocr 
its several parts and their relation to the controlling of 
the mortar. 

Examine a trowel and it will be seen that n consists of a 
handle and a blade. The wooden handle of the trowel 
is fastened to the steel blade by means of a cranked shank. 
This shank passes right through the centre of the handle 
and is called the tang. 

At the shank end of ihc handle is fitted a metal ferrule 
the object of which is to prevent the end of the wood 
forming the handle from splitting. At the other end — on 
“ Northern ” pa item trowels only — is a "‘button ” washer 

25 
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which is intended to prevent the trowel spinning around 
in the handle when the blade becomes loosened by 
wear. 

The “ London ” pattern trowel has a shorter tang which 
is not drawn completely through the beechwood handle, 
nor is it secured by a washtr. 

There are four parts to a trowel blade, namely, the point 
or toe, the heel and the two shoulders. These terms are 
self-explanatory. For instance, the toe is used to make 
the furrow in the “ spread ” mortar and for putting the 
finish on to the joint or pointing. The shoulders are 
eccentric, the right shoulder being slightly larger and 
heavier than the one on the left so that because of this 
the heavier side is used for knocking the bricks into position 
and, also being thicker, it has a greater resistance to wear; 
as well as this, the trowel being thrown out of balance is 
easily spun in the hand. 

Ability to spin the trowel in the closed hand is an 
essential acquirement in the art of bricklaying. At the 
opposite end to the toe is the heel which is the point where 
the cranked part of the tang is welded to the sheet steel 
blade, thus fortning the lift to the trowel. 

Quite a number of bricklayers use the laying trowel 
for purposes other than the spreading of mortar such as for 
cutting bricks and similar abusive actions; these piactices 
are not to be encouraged as the trowel is not intended 
for this purpose. 

The Brick-hammer 

Second in importance amongst the tools used by a 
bricklayer is the hammer--thc brick-hamincr— a most 
adaptable tool. It consists of a head and a shaft. In 
practice there are two kinds of hammers- an old pattern 
and a new pattern, the later type having been copied 
from the Americans. 

The old-fashioned hammer was slightly longer at the 
chisel-pointed, or cutting, end than at the hammer end. 
This hammer has many advantages such as a perfect 
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balance, a concentrated cutting blow with the chisel end, 
a substitute for a lump-hamnicr, and as a plumbing 
hammer. Its disadvantages are that it is, comparatively, 
heavy, and that when it is used for cutting bricks the force 
of the blow is too great to be resisted by a brick held in 
the hand. Bricks to be cut with this type of hammer 
should be held just above the left knee and supported 
by the left hand. 

The short-headed or Yankee ” tvpc of hammer is about 
two-thiids of the weight of the long-headed pattern and 
is considerably restricted in its use, but it has the useful 
advantage of being used to cut a brick whilst it is held 
in the hand and in front of the body. 

When the amount of cutting is considerable- - say when 
“lining up” to a gable— it is much less fatiguing to use 
the heavier hammer Another point worth remembering 
is that the head of I lie long-headed hammer will reach 
behind the plumb-rule and any overhanging brit‘ks can be 
knocked back without disturbing the plumb-rule in any 
way. 

Personally 1 prefer the old-fashioned hammer to the 
popular Yankee type mainly on account of its heavier 
weight and perfect balance. A further point to remember 
is that the short hammer is masv-produced, and conse- 
quently the metal does not wlth^taIld the wear and tear 
that the individually blacksmith-made long hammer will 
without losing the temper of the st'.x'l and the consequent 
blunting of its point. 

Brick-hammers arc used to lake away the parts of the 
brick that arc left when the lump-hammer and bolster 
have not made a clean cut, and so also, of cauirsc, is the 
“scotch” or “scutch” hammer used lor a similar 
purpose. 

The sketches shown on Plate XV indicate the processes 
of cutting bricks with a brick-hammcr and with a scutch. 
Also the lower sketch of Plate IX indicates the advantages 
of the longer patterned brick-hammer when used in 
conjunction with the plumb-rule. 
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The Brick Scutch 

Almost every bricklayer's tool is made in two styles; 
this we liavc seen in the London and Northern patterned 
trowel as well as the Yankee and old-fashioned brick- 
hammers, and now we shall discuss the two distinct types 
of brick scutches. 

They arc the “ Stock and Blade ” scutch and the solid 
scutch. Briefly, the diflerencc is that in the former the 
stock and the blade are not permanently tixed, whilst in 
the latter the blade and stock - or head and shaft — are 
securely fastened. 

Stock and blade scutches arc used in the South of 
England, the solid type being moic tavoured in the 
provinces. A scutch docs not liavc a hammer-head and 
must only be used foi cutting a brick whilst held in the 
hand or upon a cutting bench. In clfect the stock and 
blade scutch consists of a steel blade and a wooden stock. 
These steel blades are usually 9 inches long <t'hen new and, 
after use and re-sharpcning, they may be reduced to a least 
useful length of () inches, when they should be discarded, 
A maximum widtli of I.| inches is usual for the blade, 
which may be eilher f1ai-chisel edged or pointed as a punch. 
The modern type of slock consists of a metal eye welded 
to a metal shank which is covered on opposite sides by 
two pieces of bcechwood semicircular in section, thus 
forming the handle. This is an advance upon the older 
type which consisted of one piece of wood the eye of which 
being naturally weak was strengthened with a metal band. 
To give the necessary pitch to the blade the inside 
faces at the top and bottom of the eye are bevelled. 
Hardwood wedges arc used to temporarily secure 
the blade to the slock and the action of cutting tends 
to tighten -rather than to slacken -the blade whilst it 
is in Use. 

There is not much dilTercnce between the solid scutch 
and the brick-hammer except, of course, that there is no 
actual hammer-head worked on to the solid steel. It 
consists of a solid steel head with two pointed or chisel 
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ends and an eye which has been drifted through to receive 
the shaft. 

N.B. — ^In the other pattern the eye was in the shaft — 
not in the head. 

The scutch is a cutting tool, and for soft bricks the stock 
and blade is the most practicable tool to use, whereas for 
hard bricks the heavier solid type is tlic most eflicacious. 

The Lump-hammer 

Another hammer used by the bricklayer is the " lump " 
or ‘'club'’ hammer which is almost identieal with the 
mason’s lump-hammer and, indeed, it is used in much 
the same manner. Actually it is considerably shorter 
than a mason’s hammer and conscqiicintly much lighter 
in weight. Also it has a widci face. It is :i rectangular 
solid block of steel of sy mmetrical paliern having a <*cnrral 
wooden shaft and is made in various weights ranging from 
2k Ih. to 4 lb. A good average weieht is one of 3 lb. 

The Bolster 

This tool is an outsi/c m chisels and is 4 inches along 
Its cutting edge. It is a derivation c>f the ancient biick-axe, 
although it is similar in name and not unlike a mason’s 

boaster.” In its action u is rather dillerent because the 
bolster is used to cut a brick with a splitting clfcet and the 
boaster is used to smooth the fave c ' the stone. 

However for small tails the ma-on’s boasler can be 
used as a nicking tool with advantage. Bolsters should 
always be used in conjunction with a lump-hammer and 
not as is sonrelimes done expediently with a bi ick-hammer. 

The method of using this toc>l is illustrated cm Flalc XIV, 

Other Chisels 

A very useful tool is the chisel known as a " pitcher,” 
and whilst it is employed in a manner somcvvhat similar 
to a bolster, it is rather quicker in action and, slightly, 
rougher in effect. 
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As the bolster has a cutting or shearing action so the 
pitcher has a bursting action. Similarly, the bolster — 
when properly used as indicated in the cutting of pieces 
of bricks on the lower half of Plate XIV — will leave a 
fairly plain or even surface to the cut portion, whereas 
a pitcher will always tend to leave a rough, broken surface 
with superfluous material on one piece of the brick and a 
hollow surface on the other. 

Passing on to the cutting chisels we find that these are 
usually of two patterns— one is the straight type and the 
other IS the ‘‘ lew'is or plugging ” type, both chisels 
arc made from best quality tool sled bar, cither of I inch 
or i inch diameter, and of “ round,” “ hexagonal ” or 

flat-round ” section. Of the straight type there is not much 
to say except that it is made up in various lengths of from 
10 inches to 2 feet with an ordinary cliiscl point drawn 
out by a blacksmith. 

The other type of chisel has a flattcnc^t point with a 
cutting edge at opposite direction to the widening, and 
because of this it is sometimes called a cross-cul chisel. 
For straightforward work, as shown on Plate Xlll, the 
straight chiscl is the most adaptable, and for solid work — 
thick w'alls and concrete floors— the cross-cut tool is to be 
recommended. 

In the latter ease the chisel has a tendency to bind when 
driven too fin, and when struck shaijfly in a sidewiiys 
direction it will not snap across as would be the case with 
the straight tool as the web provides extra lateral strength. 

The Plumb-rule 

As an aid to maintain perpendicularity the bricklayer 
again has the choice of two instruments, a plumb-rule or a 
plumb-level. In both cases the implements are made of 
wood, and whilst in the former the guide is a leaden weight, 
in the latter it is a spirit lube. 

A plumb-rule consists of a piece of well-seasoned hard- 
wood or yellow pine, 4 inches wide, | inch thick, and may 
vary in length from 4 feet to 5 feet according to individual 
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choice. It has an egg-shaped hole, suitable in size to 
receive a lead weight, or "bob,” which is usua.Uy 3 lb. in 
weight, and sasv-cuts at the opposite end to secure the line 
from which the bob is suspended. Down the centre of the 
board, or ” rule ” as il is called, a line is scribed which is 
parallel to both edges. This means that both edges of the 
rule must be cc|Liidislani foi the whole of its length. 

When the rule is held upright (as shown on Plate IX) 
and the bob swings into the egg-shaped hole, the plumb-line 
should be coincident with sciibed line on tlie rule, and then 
the plumb-rule is truly vertical or " plumb.” 

The other piece of apparatus is not so compliciilcd ; it 
comprises a perfectly straight piece of wood similar in si/c — 
though often somewhat shorter -to tliat specified fur the 
plumb-rule, and small 22-incl'i spirit lube. At one end 
of the rule, and about 4 inches from either cxircmity, is an 
eyehole. This is a circular hole, and in its base it exposes 
the bubble of the spirit tube. When c(u’recHly set the lube 
should register the true horizontal, and as the tube is made 
pcrpendiculiir to the working edge of the plumb-level or 
straight-edge, then the edge of the appliance will be per- 
fectly venical. Two simple laws arc involved with the 
application of these tools - the (irst, that is the plumb-rule, 
W'orks upon the force of gravity, and the second, that 
is the pluinb-lcvcl, works upon the action of u licjuid 
finding its own level. 

Thus it will be seen that the erection of brickwork is an 
applied science. 

Bricklayer’s Line and Pins 

This is a simple contrivance and is illustrated on Plates 
VII and Vlll. In eflcct, it is a light line made from hemp 
or cotton suspended horizontally between two steel pins. 

There appears no end to the duplication of the brick- 
layer’s tools, and line-pins are no exception. 

To secure the line to the wall a steel pin is needed and 
there are two patterns of steel pins. First there is the 
popular round-headed type, and secondly there is the 
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more uncommon anclior-hcaded type. A length of 100 
feet of line is ample for ordinary use and three-quarters 
of it should be wrapped evenly upon the shank of one pin 
and the remainder on the shank of the other pin. By 
doing this only one end of the line will wear out during 
use. 

Otherwise if the line is wrapped equally on to each pin 
the middle part of it will become worn out by rutting it 
with the trowel, by friction and b\ rolling with lime. 

Bricklayer’s Tingle 

Another component of the bricklayer's tool-kit is the 
tingle, w'hich consists of a metal plate about 5 inches long 
and 2\ inches w'idc, both ends of which arc furcated so 
as to hold the line to a level position. 

simple and equally ctlicacious method is to use a 
3-mch loop of line There are many other tools that arc 
needed by a biicklavei in the course of hi^ vvoik, such as 
rules, squares, bevel-stocks, adaplatu)ns o\' trowels, and 
so on. The loop of bricklayer's line msianccd above is 
to be regarded as an alternative melhod and not as an 
expedient fsrr lower liali of Plate Vill). 
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THE PRACTICAL APPROACH TO BRICKLAYING 

Having dealt with the materials used by the bricklayer 
and also explained the tools with which he is equipped, 
it now remains to learn how the one is to be applied to 
the other, so that he may learn to build. 

Picking Up Mortar 

Before attempting to lay a brick one must learn how to 
pick up a trowelful of mortar. This will prove most 
difficult of achievement. To obtain proficiency in this 
subject a great deal of practice is essential. For it is only 
by actually going through the motions that the wrist will 
become supple, the stabilising degree ^of balance be 
sensed, the correct hold of the trowel developed, and the 
strength of the grip required to hold the mortar on to the 
trowel be ascertained. 

As has already been stated, the blade of the trowel — 
which is made in sizes of from 10 inches to 13 inches long — 
is unbalanced owing to the widening and thickening of the 
right shoulder. This eccentricity is of definite advantage 
when picking up mortar from a board. 

To pick up mortar follow these instructions : Place the 
mortar centrally, in a heap, on the morlar-board, and stand 
close to the board so that the toes of your boots are almost 
touching it. Then grasp the trowel firmly by placing the 
tip of the thumb over the ferrule and allowing the remaining 
part of tlic thumb to rest partly upon the side of the handle. 
The remaining fingers should be placed around the handle 
of the trowel with the first finger of the hand underneath 
the ferrule and tight up against the shank. This arrange- 
ment of the hand is productive of the proper grip. When 
this action is properly mastered it will be found that 
complete control of the trowel is obtained. 

34 
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Mortar cannot be taken up or held on to the trowel 
if the grip is not made as described above. 

Hold the trowel firmly, with llic arm almost fully 
extended in front of the body. Now make a downw'ard 
stroke slightly towards the body, inclining it to the left with 
the back of the trowel. Then, by a turn of the wrist and with 
the face of the trowel, make another stroke from the point 
of commencement of the first stiokc so as to form a 
wedge of mortar. The angle so formed by the two 
cuts should be exactly the same shape as the blade of the 
trow'el. 

Test this by placin’/ the trowel flat on the lop of the 
two cuts and notice how the vee coincides with the 
shape of the blade. 

To become expert at this process, which will take a 
considerable time, practise picking up the wec'gc-shapcd 
piece of mortar on to the tiuwel. T his is done by slightly 
turning the wrist toward the left with a slightly scooping 
movement, and at the same time low^ering the hand. 
The action of dropping the wrist in this fashion means 
that the point of the trowel is laiscd, w'hilst it remains in 
the mortar heap, and that the greatest portion of the mortar 
will he at the base of the trowel. 

If the hand is kept level with the blade, dien the point 
of the trowel will remain in the mortar and can only be 
removed therefrom by the exertion of a tremendous strain. 
Should the liandle be raised above the 'point of the tiovvel — ■ 
as it is pressed into the nH)rlar-- iIk trowel will laive a 
downw^ard inclination and its point will have a tendency 
to penetrate into the mortal -board. 

Careful coifsideration of the elementary points is oi 
utmost importance, otherwise the learner is aot to strain 
or injure his wrist. 

Spreading the Mortar 

When this operation has been thoroughly mastered, 
the next action to be learned is how to “ spread the mortar.” 
Spreading mortar consists of placing the mortar evenly 
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and of equal thickness in the appropriate position for the 
subsequent laying of the bricks. 

To do this correctly pick up a trowelful of mortar and 
lift it until it is about level with the elbow. Then, with a 
downward and backward movement of the arm, swing 
the trowel and at the same time give it a half-turn with 
the wrist. By turning the wrist the trowel blade will be 
changed from a horizontal position to a vertical one 
and the mortar w'lll begin to slide from the trow'cl. Whilst 
it is falling the moitar will be guided by the dowaiward 
and backward sweep of the arm into its uliimate position. 
It must, however, be emphasised that this action is not 
easy; in fact, most bricklayers say that “ judging the bed ” 
is the art of bricklaying. 

Carefully practise spreading the mortar until a roll of 
mortar about 3 inches m diameter and at least 1 foot 
6 inches long can be made in an unbiokcn line. By quick- 
ening the action the thickness of the mortar roil may be 
reduced and its length increased until a point is reached 
when the cohesion of the mortar breaks down. 

Obviously, bricks cannoi be laid on a roll of mortar 
because it would be impossible to flatten 2 inches or 
3 inches of moitar with a 7-lb. brick. Tasy compressibility 
is obtained by the simple expedient oi making a " vcc 
shaped indent in ihc roll of mortar previously laid, Jt is this 
“ furrowang ” of the mortar that spreads it out evenly so as 
to form a bed for tlie bricks whicli arc subsequently laid 
upon it. By drawing the hand towards the body, with an 
undulating movement of the wrist, the pressure on the 
trowel can be allernaiely exerted and released and a wavy 
surface is formed to the mortar. 

Practise this, and when you have perfected the movement 
you will have suceessfullv accomplished half of the practical 
aspect of bncklaying'-lhat is, in the manual sense. 

Most readers will be wondering when the correct method 
of laying a brick will be described, but progress can only 
be made by short steps. They are necessarily difficult 
ones, therefore the sequence is correspondingly slow. 
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There are two other methods by which mortar may be 
taken from a mortar-board, and the> are described as 
follows. 

The first method is to cut away — ^with the trowel held 
vertically- -that portion of the mortar at tlic bottom of the 
heap, and then, holding the trowel hori/onlally, slide it 
along the board until it reaches the picvious cut. All 
that remains is to steadily raise the trowel and by keeping 
it liorizonial the mortar will remain upon it. 

The second method is to cut the edge of the mortar 
as before, but keeping the tiowel in a vertical position. 
Hy moving the hand towards the body and at the same 
lime keeping the edge of the trowel blade sliding along 
the mortar-board a portion of moitar separated from 
the remainder in the heap. 

Of the thiec methods ol bricklaying as piacliscd in this 
country the '‘pushing*’ method is the most popular. 
The tw'o remaining methods are known respectively as the 
“larrying" method and the “groining" method. 

At the present stage we shall consulcr the more usual 
way of setting or laying bricks namely the “ pushing” 
niclliod. Iinglishmen excel at this method, whereas 
Continental and American bricklayers favour the 
“ grc>utmg ” sy.^lcm. 

The Pushing Method of Bricklaying 

The “pushing" method is pcrh.*ps the most difricult 
manner of placing a brick in a recUiiibent po.dlion. Re- 
cumbent it must be for it must rest easy upon its bed. 

Having spread the mortar in tlic desired position on the 
wall, keep holtl of the trowel in the rigid hand and grasp a 
brick in the left hand as in the manner previously described. 
Now lift the brick and let it rest vety gently on the bed of 
“ spread ” mortar, first pressing the back of the brick down 
slightly in advance of the front. '] his is shown on Plate VI. 

So far as the first course of bricks to be run is concerned 
the foregoing is not very important, but it is of considerable 
importance in the setting of the subsequent courses. 
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A good bricklayer keeps his work clean and, naturally, 
keeps himself clean. To do this, all the surplus mortar 
that exudes from between the bricks during the setting 
must be taken up by the trowel and not allowed to drop 
on to the ground or upon the toes of the boots. Therefore, 
the back edge of the brick coming down first, and as the 
weight is being transferred towards the front of the brick, 
the mortar is squecvced out towards the front. This surplus 
mortar will be sulheient to make llie next cross-joint, 
and It must be removed with a smooth sweeping action 
so as to avoid staining the face of the brickwork. 

Although caeh movement has been dealt with as a 
separate and distinct action, it should be understood that 
all the mo\emei;ils, wlicn properly combined, ,'!>hould be 
executed with a delinitc rhythm. Correct bncklayiiig 
demands a skill that can only be developed by a consider- 
able amount of continuous practice. 

Why IS it necessary to press down the bTick of the brick 
first? Well, here is the reason. When ihe brick is placed 
into position it should he laid to a line, which is stretched 
from corner lo corner of a wall, to sci\c as a guide. It 
is to this line that the (op arris of every biick in each course 
must be set so that by this mcan> the true buikiing line 
as well as the level of the courses and the vcrlicality of the 
wall arc maintained (see Plate VII). 

Having placed the back edge of the biick dowm first a 
forward pressure is excited by the hand to bring the top 
front arris of the brick to the Ime, after having seen 
that Its bottom arris is appioximalely over the top arrises 
of the bricks in the course immediately below (see Plate VI). 
Perfection in building means that the bricks must be laid 
in the vertical plane or, as the bricklayci terms it, “ plumb.” 
Also the bricks must be laid so that their cross-joints, or 
ends, are in a broken vertical line from top to bottom 
of the wall. This is called keeping the perpends.” 

Building a Short Length of Brickwork 

For short lengths of brickwork, say under 4 feet 6 inches, 
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a line is not needed to keep the brickwork straight, but the 
bricks are laid or run ” to a “ straight-edge ” lower 
sketch Plate VI). But in every case the corners, or ends, 
are built first so that this initial work may be used as a 
guide to the building of each separate wall. 

These corners are built laying some bricks in a row and 
several of these rows arc built until the corner ’’ or lead ” 
is raised. Taeh successive course is reduced by “ half-a- 
brick as it progresses upwards. This is amply illus- 
trated on Plate VII. 

Every row of bricks, or course, as it is more properly 
called, should be tested Tor the gauge in order to preserve 
the correct level as pre\ioasly described in Chapter 1. 
Throughout the entire length of each part of the courses 
com]Mising tlic corner, perfect horizoniality is obtained 
b> applying a straight-edge and testing by a s}>iril-Ievel. 
Some stiaiglit-cdgcs have a spint-tube permanently set 
in their uppci v\ corking edge and whcie this is not the case, 
a hand spjnt-levcT nuist be applied to check the level of the 
work. 

Not only must each and cvciy couise be kept level, 
but each external angle must be kept plumb and the 
extension of the bucks ranged coiicctly. with a straight- 
edge, to the opposite corner-. 

Return Quoin 

When two walls meet so as to forn. two sides of a square 
the angle so formed is termed a “ rcljrn quoin,” but w'hen 
the wall simply terminates and does not reUirn or thicken 
out it is called a stopped end ” {see Plate VJI). 

Stopped End 

To build a sloppcd-cnd comer the first procedure 
is to place a brick in its proper positio i at the limit of the 
extremity as shown on the plan. Also it must be placed 
in its proper direction with regard to its heading or 
stretching faces according to the nature of the bond of 
the first course to be laid in the wall. 
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PLATE VII. 5UILD1NG WORKING LEADS 
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If the first course of a 9-inch wall is to be laid upon 
proper brick footings, then the first brick of the stopped 
end should be a header and next to it a queen closer, 
then continuing with more headers until the course has 
been extended sufticicntly. This extending of the first 
course is called “ drawiim out ” the corner. In the case 
of a 4A-inch wall the first course would commence and 
carry on with a series of stretchers. Continue w'ith 
subsequent courses, taking care that the brick which has 
been placed upon the corner is not moved backwards — 
as it is \ery apt to do if care is not taken to avoid this 
movement. To pi event’ this movemeni place a brick (dry) 
on its edge and hard up against the first bricks and this 
slipping movement will be avoided. 

Ranging a Corner 

As well as levelling i!ie brieks in eaeh course as the corner 
is buill up. it IS nec essary to range the bricks to the face 
of the wail by means of a line winch is snetelied from tlic 
newly built corner to the previously built one. Taslcning 
the line to a ncwlv built corner is a tricky business, especi- 
ally when the bricks arc saturated with moisture. However, 
it may be accomplished by making two or three turns 
of the line aionnd a brick very close to one end, and 
placing the brick on its edge with the line touching the 
face ol the luwvly built for green) work. Should the pulh 
which is required to make the line aut, be too great for 
the brick-on-edge, then it may be pi evented from moving 
by placing a couple moie bricks in front of it. 

Whilst the line is in position bring the bricks into correct 
alignment by fapping them into position with the shoulder 
of the trowel. 1'his lining up only refers to the first course. 
All subsequent courses arc ranged by means of the straight- 
edge. 

Importance of Good Eyesight 

Good eyesight is essential to good bricklaying. For 
instance, when building a corner the repose of the first 

B.— 2 * 
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brick determines the ultimate condition of the corner. 
If it should be out of level so as to “ run down '' towards 
the corner, then the heading face will, inevitably, be over- 
hanging; contrariwise, if it is runnmg-iip,” then the 
heading face is batteiing. 

Make certain that this first corner brick is both level 
and plumb. Having done this, be careful to look down 
the face of the following corner bricks and ensure, by a 
keen employment of the eyes, that they arc placed in the 
same continuous vertical plane. This is vital during the 
fust three courses, and no less necessary when building 
the othei courses on the corner. 

Plumbing a Corner 

Bear in mind that you cannot discern the level of the 
bricks on the corner whilst you arc lordving down upon 
them ; to sec how the bricks ate running ” it is important 
to eonie away from llic corner and to stand facing the 
W'oik, and, if necessary, stoop down to the exact level 
of the w'oik. Having seen that every corner brick has 
been laid so that the faces are flush, oi coincident, hold 
the plumb-rule in one hand so that il is in an almost 
vertical position. Now place the riiic with its narrow edge 
towards the corner at about 1 inch from the actual 
angle (.see Plate IX). 

Wlicn the plumb-rule is held again si the brickwork 
the plumb-bob or lead weight should swing into the hole 
in the plumb-rule: if it docs not, then the bricks must be 
knocked into their correct position with the hrick-hammei. 

The Plumb-rale 

Por the true perpcndiculaiity of his work, the bricklayer 
relics upon the infallibility of the plumb-rule. 

That the wall is battering will be indicated by the bob 
hanging on the side of the hole iieaiest to the wall, and the 
plumb-line will be on that side of the scored line which 
is in the centre of the plumb-rule. On the other hand, 
if the work is overhanging the bob will not swing in the 
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hole and it will hang towards the outside edge of the rule, 
the plumb-line being between the centre line and the outside 
edge ot the rule. 

When the work is ovei hanging there is a strong tendency 
for the bob to pull the rule out of the hand of the operator. 
It is good practice to hold Mie toe of the right boot against 
the bottom of the rule when building face work, otherwise 
there is a tendency to build a slightly overhanging corner. 
More ditlicult is the plumbing of a corner w^hen working 
over-hand, and it is an advantage to place a nail, or small 
piece of slate, into the bcd-joint upon which to rest one 
corner of the plumb-rule. 

Overhanging Work 

By far the easiest mistake to make is to build the work 
so that it appears as if the lop courses arc tailing over. 
A wall in this condition is said to be “ overhanging/' 
Not so prevalent is the mistake of building the work so 
that it appears to be falling backwards: this is called 
“■ battering." 

Many reasons ha\c been advanced for the tendency 
of newly built btickwork to overhang. A sound one is 
that as the plumb-hob draws its cord towards the centre 
of the earth it forms a no>mal to the earth's surfaLC and a 
radial from llie centre of the earth. B\ taking this state- 
ment to its logical conclusion, it would appear that a 
wall should be wider at the top than at the base. 

Examine this reasoning carefully and >ou will sec that 
it does not really explain the propensity to build a wail 
in an overhanging manner. Perhaps the more reasonable 
deduction is that as a brick has varying degrees of density, 
and as it must rest upon a plastic or semi-fluid bed of 
mortar, then it develops a proclivity to slide to the face 
of the w'all. With blue bricks, or ordinary common 
bricks which have been saturated with rain-water so that 
they have no power of absorption, or suction as bricklayers 
call it, there is a tendency for the bricks to float outwards 
and never inwards. 
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However, what is most important is the overcoming 
of this difficulty because prevention is better than cure. 

At tiic outset it was stated that when setting bricks it 
was insisted upon that the bottom edges of the bricks are 
made to coincide with the upper edges of the bricks in the 
course immediately below. The only possible W'ay to see 
this is carried out is to stand over the wall and look down 
the face of the w'ork and obtain the correct alignment 
by knoc!vi!ig ihc bricks into position willi a brick-hammer. 
Jf, aficr ] laving carried out this procedure, the bricks 
situated at ihe corner arc still overhanging when tested by 
applying the plumb-rule, then they must be inclined 
inwards. This will make them baltcr-in themselves, 
and as they Hont they will gradiinlly nssurnc a truly per- 
pendicular position. 

Fundamentals of Bricklaying 

In biicklaying there arc two major object^: (1) to keep 
the work plumb and (2) to keep the work level. And 
when these principles have been mastered the IcarikTs 
are on the high-road to becoming sikccssful bricklayers. 

If success is io be achieved scvetal attempts at building 
a corner will be ncccNsary as it is a difiicult process. Here 
we may recall llie moral of ihc story of " Jh ucc and the 
Spider,” 

Having overcome the major dilficulty of ‘"building a 
corner,” or return quoin, the building of that piece of 
walling between the two opposite ends is the next 
operation. 

Building the Wall 

This particular job is known as ” running the line ” 
because all the intervening biicks should be laid with theii 
top arrises coincident with the bricklayer's line which is 
stretched from corner to corner. Remember also that 
the bottom arris of each brick must be in line with, or in 
the same face as, the lop arris of the bricks in the course 
immediately below\ This point has already been con- 
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sidered, but it is here recapitulated for emphasis (see 
upper diagram Plate VT). 

When dealing with the building of a corner, return quoin 
or stopped end, it was stated that the opposing bricks 
w^ere ranged to a line which was temporarily stretched 
from corner to corner. In a short space of time the corner 
bricks will have become set and as long as ordinary care is 
exercised they will not he easily disturbed. 

Bricklayer’s Line and Pins 

Let us now consider the next part ol the bricklayer’s 
equipment. We shall need, namely, a line and a pair of 
line-pins. The line w'hich is used by most bricklayers 
is sometimes called a chalk-linc and is made of hemp or 
cotton. A line 100 feet jn length is sufficient for ordinary 
work. 

When in use the line should be wrapped for three- 
quarters of its length on one pin and the remainder of the 
line on the other pm. By doing this only one end w'lll 
wear out at a time. Otherwise if the line is wrapped 
equally on each pin the middle portion of the line becomes 
worn-out by frictiiui and lotting by the lime of the mortar. 
Also the lines will be cut by careless control of the 
trowel. 

Before using a new line boekla^cis take the stretch out 
of it by suspending it m long loops over high beams and 
attaching a weight to the ends of line which are looped 
just clear of the ground. Then whe.. the distance of the 
w'cight above the floor becomes stabilised the line will 
neither stretch nor shrink any further unless it is saturated 
with water. * 

So much for the line; now let us examine the line-pins. 
A line-pin is made of forged steel and has a spcai -shaped 
blade, a cylindrical shaft and a washer- or anchor-head. 

The spear-shaped blade may be from 2^ inches to 3 
inches long, and 1 inch broad in its widest part, and J-inch 
thick in its centre (sec Plate Vlll). ll is this blade which, 
when placed into the cross-joint between the bricks, holds 
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the line in its correct position at the corner of the walJ. 
The circular shaft is for winding the line upon, and this 
reeling must be done with a certain amount of care 
otherwise the line will bulk up in the middle, appear as if 
it were a ball of string, and slip olT the pin when least 
expected. 

The best line-pins arc foiged from one piece of steel, 
cheaper ones arc made from cast-iron and are not to be 
recommended. 

Steel pins are liable to rust \ci'y easily and it is sound 
advice to coat their shal'ls with bitumen or some other rust 
preventive, or wrap a narrow piece of paper around 
the shaft to pre\cnt this actK)n occurring. 

If the foregoing [uccauliun is m^L lakei". tlic nist will 
cause the line to iron-mould and I'ot. 

I'hcrc is always a tendency lor die line u> sliji from off 
the end of the pin, and to prevent this happening the shaft 
is termincited m a but ton or, less fiecpieniW, an anehor- 
hcad, Hutton wsisher heads arc easiest lor l.anJhng vviien 
foicing llie lii!e*[)iii into a joint lhai has set; also they arc 
a heller target to hit with a hammer than llic narrow 
anch(u-head, btii shoidd the blade madverleiul} fall out of 
the joint, when it is sv>ll, tlien the line will bee()me unwound 
as the pm descends U) lire Hoor. 

Anclioi-lieailed pins ai’e dilficull and awkward to drive 
in nwu’tar joints althoiigli they possess tlic greed advantage 
of being easily caught up by the line as it unwinds, wliereas 
with washer-heails llic line becomes comrpleiely unwound. 

Of course, this unwinding from round-headed pins may 
be pi evented by making a clove hitch upon the remainder 
of the line which is reeled upon the shaft oj‘ the pin. 

Keeping (he line to its proper pcxsition is a ddlicult job, 
and to cns'ire that this is dcuic it is advisable to wind 
three or four luius of the line around tire blade and close 
to the shaft. Wrapping the line around the blade of the 
pin will provide a bimd surface which wall allow' the 
line to be (irmly fixed to the lop arris of t!;c brick which 
is to be used as a guide. 
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Operating the Line 

Operationally there should be a man at each corner. 
When the line has been run through each man is able 
lo grasp the line-pin which has been fixed at his corner. 
The left-hand corner man should lake out his pin at the 
same time a.> the right-hand man. lie should then place 
the blade of his pin into the next higher course, selecting a 
suitable cros^-joint. Having, in the meantime, kept the 
h’iC iairly taut, the right-hand man will then lake the sag 
oul of it wilh liis left hand and place the pin into its 
appri'ipriaie joint with his right hand 

" Pulling the line up'' is a diHieuli job when working 
single-handed, cspe*.ially wlieu the ieng.th exceeds 15 feet 
and the brickwork is very wei. D(' we>i forget that this 
condibon Is faiily eommon in bricklaying. 

It is not :ib\a\s p'.ssihle lo ensure tha.1 the wo’-k can 
be kept drv. cu the bneks stored in a diy place, so tluU they 
must be used in a "'atmnlcd condition, ihereby increasing 
the dillieiillN of keci'ing the woik pluir.b and le\cl. 

Use of the Tingle 

lo slielcli the line perlectiy taut and to maimaui the 
ten non recgmcd is a ver\ diiiienll opconion. 1 hi' process 
of pulimg n loo light will ..nd to sC\ up tiu.') mucli strain 
and the line will easily bank, iheiefore it is necessary 
to lake a g/entle biU firm pull. 

Any “ sag *’ e-r deflection should be removed by passing 
the line through a ting'- -plate. Piicklayers usually make 
their own tingle-plates nnd the lavman can make a sub- 
stitute out o?a piece c»r line formed m th.e shape of a loop. 
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FURTHER METHODS OF PRACTICAL BRICKLAYING 
Peculiarities of Bonding 

A KNOWLiiDCrF of thc peculiarities of each special type of 
bond may be learned by placmg a number of bricks 
“dry,” that is, without mortar, into their correct position. 
This should be done before any serious attempt at building 
a wall, and a first-hand acquaintance of thc principles of 
bonding will thus be acquired. 

The various types of bond and the methods of con- 
structing brick waUs arc fully illustrated and explained in 
the volume on Constructional L)ctails in this seiics. 

Trying Out the Bond 

Always try out the bricks in any new Icneth of walhng; 
a good bricklayer always docs tliis: otherwise you may 
probably have to take up the bricks that you have already 
laid. Thereby you will eventually save both mortar and 
time. 

Of course, it wnll be realised that the examples of brick- 
bonding as shown in most text-books appear to work 
perfectly, as they arc intended, but when they are applied 
to a particular piece of walling, something appears to have 
gone amiss. In such cases you must apply the principles 
of bonding and not the given examples to your job. 

Often enough the length of walling docs not work out 
to an even brick and, in such eases, a half- brick or piece 
of brick is needed to fill thc gap. 

Pieces of a Brick 

“ Bat ” is the name given to the piece of a brick. There 
is, for instance, a quarter-bat or closer, the half-bat and 
thc threcquarter-bat, each having a 2^-inch, 4i-inch and 
6i“inch face respectively. 
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Broken Bond 

In English Bond, a threequartcr-bat is used in Ihe heading 
course and a half-bai and a threcquartcr-bal in the stretch- 
ing course when after the bricks have been ‘"run ” from 
each end there remains a 2i-inch space (\cc Plate X). 

When there is a 41-inch .voacc remaining between the 
bricks in tlic stretching course of the wall, a half-bat is 
required to hll the gap. Remember that the.^c pieces 
will only be suitable for walls bin'll in Englisli Bond — 
i.c. one complete course of headers followed by a complete 
course of stretchers. 

A very unortliodox way of overcoming tins dilliculty 
is to work the half-brick space gradually out of the wall 
by '‘chaiiging the .bond” on the quom. In iliis wa> the 
piece may be h'^st alt(M;cther although the comers will be 
“ turned out ” m tlie wrong bond. 

Many and vaneil ate “ l)ic tricks of the- uade” in tfie 
bricklaying ci aft and some <d the best-known aTe connected 
with the artilice of losing the piece. ()!wioiisl\, it will not 
be possible to deal with all these cleviLC^ in this book. 
Two will now be dealt wilii. 

Having wa’irkcd out the bond vvitii some bricks in a dry 
state, to prove that there is broken bcnid in the walk 
ascertain if it will be nearest in si/e to a thrce-quartci , a 
half or a closer. I hen run the heading eouise ihtoiigh 
the wall from one end to tl.e other and not from both ends 
to the middle. 

Stretchers arc ne\l run tcuvaids the jincrnal angle of the 
wall— where the bond must be changed and then kept 
permanently in this position all the way up the wall. 

Should both ends of the wall be external angles or return 
quoins, tiicn it vm!! be wrong to “chase” the bond to the 
angle, lit this case it must be kept in the centre of the wall 
or placed under an opening and not kept in a position 
W'herc it w'ill appear cis a fiMurc in the pier (.see Plate XI). 

Making the Bond 

Making the bond necessitates the cutting and alteration 
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PLATE Xl. bROKEN bOND 
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of the bricks. This is not as easy as it may seem. A brick- 
layer cuts a brick — never breaks it as the unacquainted 
are apt to say. 

Cutting a Brick 

To cut a brick the following tools arc needed: (1) a 
lump-hamincr; (2) a bolster; (3) a brick-hammer and 
(4) a scutch. Ncvci, at any time, should a trowel be used 
to cut a hi ick as it is a very careless and haphazard w'ay of 
doing the job. 

A trowel is not used for this job by a good craftsman, 
obviously then it should not be attempted by the learner. 

Cutting a brick by means of a lump-hammer and bolster 
is not, to the heginper, an easy task and, like the operation 
of spreading the mortar, needs a considerable amount of 
practice before the necessaiy degree of skill ]s attained. 

By far the easiest portion of a buck to cut from a whole 
brick is a half-bat, and when you arc able to eftt two Iialvcs 
out of one biick you have reached a derimie stage of 
advancement in the bricklaying craft. 

Cutting a “ clascr " is the next step forwaid. C ut a whole 
brick into two halves and mark a line down the centre of 
the heading face of one piece. By this method, the half- 
brick will have been divided into two equal pails, each 
part being approximately 4] inches by 3 inches by 2| inches. 
Hach of these closers will have three original arrises and 
one cut arris showing on its face. 

Use of the Lump-hammer and Bolster 

To cut a three-quarter bat, mark it and cut il so that the 
closer (the olT-cut) is usable. Now cut the brick to the 
proper dimensions of a three-quarter and place it solidly 
upon a (irm support, such as the ground or a plank which 
may be conveniently covered by a sack to form a better 
bed. Grasp the bolster in the left hand and the lump- 
hammer in the right, and then apply the edge of the bolster 
to the line that has been previously marked upon the 
narrowest face of the brick and give it a sharp tap with 
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the I limp- hammer. Now reverse the brick so that the 
opposite face is uppermost, proceed as before and then 
continue the operation on the broader faces (beds). Do 
not try to cut the bricks from one face only— keep turning 
the brick round and do not cut the broad side first. The 
position and manner in winch the bolster is held will 
influence the kind (T cut that will result. For instance, if 
the bolster is inclined away from the cut, then the fracture 
will not be clean and straight— it will incline outwards 
leaving a lump in the middle which is calied “ a belly by 
biicklaycrs (.see Plate XV). This lump is diifieiilt to rcmo\e, 
especially by means of a lump-hamniei and chisel. Conse- 
quently It must be cut away with either a biick-hammer or a 
brick-scutch. 'To c;arry out this operation it is best to hold 
the bolster almost pcrpendiculai bat slightly inclming it 
inwards towards the face of the brick, and then give it a 
sharp blow with a lump-hammer. 1 he resuk'ng cut portions 
should present slightly hollow' surfaces witic^ should fit 
without recourse to further trimming. ] must emphasise 
that this is a diflicult operation and one that can only be 
mastered by practice. 

Fach cutting line that has been marked upon the biick 
should be cut or “ nickecC by a tight blow' upon the 
bolster. Change the face of the brick every time that a 
blow is struck; do not hit the chisel more than once with- 
out moving it (see Idate XIV). 

Cutting Glazed Bricks 

Should tlie learner progress to such a degree as may be 
reckoned expert, then it is advisable for him to try his 
skill at cutting and laying glazed, or enanielled' bricks. 
These bricks aic extremely ditlicult to cut owing to the 
character ol the brick and the adhesion, or lack of it, of 
the glaze to the body of the brick. It will be found that 
with some of these bricks there is a tendency for the glaze 
to chip away and fly off the face in flakes. How'ever, this 
fault may be prevented by placing a piece of thick paper 
between the chisel and the hammer. This procedure will 
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take some of the vibration out of the bolster and reduce 
the likelihood of shattering the glaze before the efl’ecl of 
the blow is taken up and abvSorbcd by the body of the brick. 

Use of Brick-hammer and Brick-sculch 

None of the tools that a bricklayer uses for cutting bricks 
arc easv to master, and the brick-hammer and the brick- 
scuteh are peiliaps the most awkward of them all. A brick- 
hammer is, obvlou^ly, a dangerous and difficult tool to 
use. Therefore, the learner mu<t be very caueful that his 
control of ihe hammei is ethcient and that he uses it in a 
coirect mannci, olhe^A'i.sc he may easily cause himself a 
serious personal injury. 

There is usually a lonu licad on the brick-hammer and 
this makes the haiancing v»f it an awkward )ob. Hear this 
in mind and ccmlrijl iis downward swing by a very lirm 
grip. 

The eiitiing edge o| Ihe liammer is not moie than 1 inch 
wide and Ihi^, enmblned with its w<'ighl which is about 
3 Ih. (var\ing ac((aJmg to Ihe pattern), lends to produce 
an acute evUiccntraled (.ulling impact. By holding the 
bnck hnrily upon the lefi leg, just above the kncc-cap, so 
that the shoi.k ol' the impact is taken up b\ the femur, a 
fairly comfortable and comr-'irat vely safe position may be 
found in winch to cut tiic brick 

Some of the impact of the hammer blow' may be taken 
up by placing the Icfi hand in such .4 manrnn' lluil, w'hilst 
gripping the b:ick tiimh', it hes bciW'cen die bn\ k and 
the leg. b'ndoubledly tins is the best way to hold a buck 
whilst cutting it with a bnek-hammer. 

There arc several other ways ofcarrym.g out this opera- 
tion, but they aic not to be recommended. Oi c is to hold 
the brick in the lel'l hand wath the left arm fully extended 
in front of the bcaly and. whilst the bricK is thus held, strike 
it a full blow with the brick-hammer. An expert craftsman 
is able to make all the oidinary cuts in this manner. 

It must, however, be borne in mind that the blow from 
a brick-hammer is a vicious one ; and if, inadvertently, 
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the hand or leg is hit, the memory of it ^vilJ remain for a 
long time. However, w'hen held properly upon the leg, the 
brick can be cut to an amazing degree of accuracy ; but 
when it is held in the hand with the arm in an extended 
position, there is little or no resistance to the blow. As a 
result the cut will be limited both in its scope and appli- 
cation. Until a certain amount of skill has been developed, 
it will be observed that a sufficiently penetrative blow 
cannot be made. As a result of the weak and more or less 
ineffective blow, a bad cut is made as previously described 
when explaining the process of cutting bricks with the 
lump-hammer and bolster, and the resulting hard core of 
material must be removed by applying the chiscl-end of 
the brick-hammer. 

Tlu' cut edge of the brick will now be rough and jagged, 
so it is smoothed and straightened by using the hammer- 
ended face of the bnek-hammer. 

Whilst we arc dealing with brick-cuttini^ let us now 
consider the best manner in which to remove the surplus 
material from the fractured surface of the brick by means 
of the brick-hammer and the brick-scutcli — or scotch as it 
was originally called. It is very sound practice when cutting 
a brick to ensure that the blow' is always driven towards 
the thickest part of the brick and never towards the fealhcr- 
edged or thinnest part, so that llie greatest resisiance is 
offered to the blow. Otherwise, the thin edge will ciack 
away and the brick will be spoiled. In such cases it will be 
necessary to get another brick and start the process all 
over again. 

To attempt to cut out the rough lump of surplus material 
by aiming at the brick in a haphazard fashioii is a waste of 
time and effort. The correct action must be carried out 
systemaiicaily by bringing down the brick-hammer on to 
the brick at the outside edge of the rough portion and each 
blow w'lll remove about i inch of the core at a time. 

Repeat these blows until the cuts are carried through 
to the other side of the superfluous matcri.il, at the same 
time keeping them parallel to the side of the brick. 
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PLATE XV. CU TTING OU T THE CORE 
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This process of rcinoving surplus material from the brick 
is somewhat simplified by using a scutch instead of a brick- 
hammer in a similar manner to that already described 
when using a brick-hammer. 

The scutch, which is lighter in w^cight than the brick- 
hammer and possesses a chisel-edge at one end and a 
point at the other end, needs less resistance to the blow; 
therefore, it is possible to cut smaller pieces of brick with 
a scutch than w'illi a brick-hammer. 

Blows Ihai have been struck with the pointed end of the 
scutch will produce furrow\s resembling those made on a 
piece of stone by a naison using a mallet and pointed chisel. 
And a succession of these blows, when made in a straight 
line, will cause the surface to appear as a series of rough 
furrows down the surface of the brick (see Ihatc XV). If 
these furrow's are about 1 inch apait the ridges can be some- 
what easily lemovcd by commencing other furrows. 

So much for culling the bricks before ihc>^ arc laid: we 
W'ill now con^idei cutting (hem when llic> arc in the wall. 

Cutting Out Old Work 

To tic new' walls to old walls, the old woik must be cut 
away to receive tlie new work, and thii^ operation is known 
as culling out the bond.” .h>ining, or lying, old and now' 
walls together may be accom|»hshcd by a \arie(y uf methods, 
such as “ Tooilnngf' " iiKkniing,” Continuous Chasing,” 
” Artificial dicsf' and so on. 

Continuous Chase 

Possibly the simplest method and presumably the strong- 
est — constructionally — is that known as th'c continuous- 
chase system. 

To cut a continuous chase, mark the position of the 
junction of the new work upon the old wall, and having 
marked on the width of the chase, draw' a plumb-line, 
representing both faces of the new wall, upon the existing wall. 

If the new' wall is to be 4^ inches or 9 ir ches thick, the 
width of the chase should equal the full thickness of the 
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wall, but if the new wall is to be 14 inches thick, or even 
18 inches thick, then the chase need only be cut out to 
receive the middle 4^ inches or 9 inches as the case may be. 

Supposing we take a 9-inch wall for an example, as this 
is a fairly common case. Having marked the face line for 
the new work, and also set off about 9 \ inches to provide 
a clearance for the new 9-inch wall, wc must plumb up ” 
these marks and make a chalk line (.see Plate XllI). 

Next, look for a convenient cross-joint in a stretching 
course at a height of between 3 feet 6 inches and 4 feet 
6 inches. 

With a lump-hammer and a l-inch chisel, proceed to 
cut out the mortar from the cross-joint as deep as is possible 
without binding the chisel and at the same lime freeing as 
much mortar as possible. Now, hold the chisel about an 
inch from the joint and commence to cut the brickwork 
and continue until the buck is cracked through. Make sure 
that the chisel is held square on to the facc^of the brick, 
otherwise the resulting fracture will run back to the cross- 
joint and only a small triangular-shaped piece of brick 
will be rcmovcdjnstcad of a parallel and rectangular piece. 

Continue wath this culling action, by trying to cut out a 
piece of brick about 1 inch wade by the height and depth 
of the brick every time. Do not try to smash or burst the 
brick, as it is best to do the job methodically. 

When you have cleared the half-brick on the right-hand 
side of the cross-joint, nick with a cliiscl the other half on 
the left-hand side where it is cut by the chalked line. A 
few sharp blovs and the remaining half-briek will fall out. 
Carry out this procedure with the course of biicks immedi- 
ately above the header, then the 44 inches 'of the bricks 
in the heading course will be left projecting, and these can 
easily be snapped olf by a sharp downward blow with a 
lump-hammer. 

Having thus established an opening, the remaining 
portion may be cut with a fair amount of ease. 

The foregoing remarks apply equally to the cutting-out 
for toothing, or for indenting. 



FURTHER METHODS OF BRICKLAYING 63 


PLATE XIII. CUTTING OUT BIIICKWOILIC 
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Putlog holes for the supporting of scaffolding are also 
cut in the same way — that is, to clear the cross-joint first, and 
then cut away a piece of brick about an inch wide at a 
time (see Plate XVIII). 

For wall ties, it is only necessary to cut to the width of 
the chase and 4^ inches deep into the existing wall. 

When a new W'all is connected to an old by means of a 
chase (see Plate XIl), any subsequent settlement will not 
cause the wall to become fractured because it will be able 
to move up and down freely and yet remain securely 
fastened to the existing W'all. 

Jn building the brickwork to tit into the chase, there is 
no necessity to take into consideration the gauge of the 
brickwork of the old wall. 

Indenting 

Indenting means cutting out holes in the (‘Id wall, three 
or five courses deep, to receive piojeeting porlums of llie 
new work having a similar depth (.see Plate XII) 

Toothing 

Toothing means tliat every other course must be cut 
out so tliat tlic new work interlocks course by course with 
the old work. The last two cases, i.e. indenting and tooth- 
ing, are the strongest forms of binding ■ Id and new w’ulls 
together ; but the first, chasing, is the easiest to build and 
is safe enough providing there is no unusual settlement or 
lateral spread of the newly built brickwork. 



CHAPTER V 


CHARACTERISTICS OF BRICKS : THEIR PECULI- 
ARITIES AND USES 

Bricks are many and varied in their colour and texture and 
they arc made from a diversity of raw materials, the most 
common being some form of clay. Clay bricks arc made by 
hand, or by wire-cutting, or by pressing. 

Hand-made Bricks 

Hand-made bricks are usually made by “ slop-moulding ” 
or sand-moiilding/’ and the difference^ between the two 
methods is not apparent to the layman, although it is to 
the professional. In the former method, water is used to 
prevent the clay adhering to the sides of the brick-mould, 
whilst in the latter, sand is used for precisely the same 
purpose. 

Expert knowledge, however, enables a trained brick- 
layer to tell at a glance if he sees grains of sand remaining 
on the face of the finished biick that ii was a sand-moulded 
brick and is popularly termed a sand-faced brick. Obvi- 
ously, therefore, a good bricT 'ayer should be able to classify 
almost every kind of brick in common use in his locality 
as this knowledge is of great importance when repairs or 
alterations are about to be effected to existing work. 

The difference in appearance betwecii a water-struck and 
a sand-struck brick has already been described, and now it 
will be explained how it is possible to distinguish a hand- 
made from onfi that has been made by a machine. Perhaps 
one feature of hand-made bricks which shows above all 
others is the cracks that appear in the corners of the bricks. 
But they are not really cracks, they ate folds which are 
caused by the clod of clay being placed into the mould in 
such a manner that the corners of the mould arc filled last. 
Naturally it goes without saying that sand-faced, hand- 
made bricks are the best of all types of bricks. They have 
B.— 3 65 
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a definite charm which cannot be imparted to machine- 
made bricks (sec Plate XVJ). 

Machine-made Bricks 

Despite efforts to hide the fact — and there are many--- 
machine-made bricks never fail to produce a harsh mechani- 
cal effect. 

For building warehouses, factories and railways this has 
been considered a desirable quality in the industrial sense, 
but the charm of hand-made bricks is that they may be 
employed to harmonise witli any surroundings— especially 
with the green colours of trees or grass. 

Wire-cut Bricks 

More bricks arc now prcKliiced b> the vvirc-cut process 
of manufacture titan bv ail the other meiJiods combined, 
allhougli the resultant bricks may not he ilic best of their 
type of goods. 

Now follows an outline ot the manuracture of a machine- 
made w'lie-cut buck, f irst of all wc must consider the raw 
material ; this is cliietly boulder clay or carbonaceous shale. 

'fhe former material docs not produce such a good brick 
as the [alter, although the raw material is grotind to a very 
line slate, fine gimdmg necessary for boulder clay 
because it contains a large propoilion of lime oi magnesia 
in the form ot noduLs which must be reduced. 

Most bricks arc porous, and those made from boulder 
clay arc no exception. Thcidbre, as ihc rain beats upon 
the face of tlie w'all, it is absoibcd into the body of the 
bricks and should a smalt piece of lime be close to the 
surface, it w'ill Mso absorb the moisture. Beeausc the lime 
has been burned at the same time as tlie brick, ind because 
the lime will slake when in contact 'vith water, the lime 
will expand and force the clay structure apart, thus blowing 
away large pieces of brick from olf the face of the brick 
[see upper sketch Plate XVI 1). 

By this means the faces of walls built with boulder clay 
bricks and in exposed positions are often severely pitted. 
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The obvious remedy for a wall of this nature is to render 
the whole face with cement and sand; but, of course, 
prevention is better than cure. Prevention is accomplished 
by running and washing the clay so that all the larger 
Slones and pebbles detach themselves from the surrounding 
material and settle down to the bottom of the tanks. Those 
parts of the clay which are more flocculent than the others 
take a longer time to settle and, being colloidal, result in 
a material which has the consistency of butter. 

The clay, when settled and partly dried, is now in a 
condition for feeding to the machines. 

Although the clay has gone through all this preparation, 
it may still contain lime or magnesia in some form or other, 
and the presence of either of these constituents will detinitely 
cause subsequent decay of the brick. 

After having prepared the clay in the foregoing manner, 
it is fed into a " pug-mill which forces it through a die 
that has been made slightly larger than tTie bed area of 
the brick. 

The oriticc or die through which the clay column is 
extruded is made proportionately larger than the iinished 
(burnt) brick, according to the shimkagc percentage of 
the clay. F’or example, assume that the known shrinkage 
of the clay is I he size of the die required to 

produce a brick measuring 9 inches by 4] inches on the 
bed would be 10 inches by 5 inches. 

As the extruded eolumn of clay is pushed out of the die, it 
is carried by rollers to a culting-oll ” table where it is cut 
by wires which are spaced a distance of 3 inches or so apart 
according to the required thickness. This severing of the 
column will produce as many as from 4 to 8 bricks at a time. 

From the ‘"cutting oft"’ table the bricks are carried 
away on pullet-boards to the drying shed. Here they are 
set down upon the ends to dry for about a week until the 
water of manufacture is thoroughly dried out, and it is 
here that any soluble salts that may have been contained 
in the raw material are brought to the surface and deposited 
upon the brick as scum. 
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Afterwards, the bricks are “ set ” in a kiln, usually of 
the continuous type, and steadily burned for a period of 
three weeks, after which they are ready for the market. 

Bricks that have been made from shale have followed a 
similar process except that when the shale is quarried or 
mined it appears to be like a rock and must be allowed to 
break down, or weather, during the winter months by 
being left exposed to the vagaries of the weather; or — as 
in a modern works - it may be pulverised and reduced to 
a plastic condition by grinding and soaking. 

Pressed Bricks 

Pressed bricks arc generally made from shale which is 
kept, more or less, in a dry stale, the homogeneity of the 

green (unburned) brick being provided by the extreme 
piessurc exerted by the machine press. liach pressure may 
be as much as 200 tons on each brick. 

An indication of the thoroughness to which brick manu- 
facture is developed is instanced by a well-knowm Flelton 
brick which is pressed four limes (sec Plate XVII). 

Defects in Bricks 

All bricks are liable to faults which are basically inherent 
in the raw' material, or whic^ arc developed either during 
their manufaclure or during the prtKCSs of burning, or 
both. 

P'or instance, as the making of hand-made sand-faced 
bricks is as near to perfcci as possible, and as the product 
is well-nigh imperishable, there is no need to consider the 
repair of such brickw'ork. 

Slop-moulded bricks are either burnt in continuous 
kilns or clamps where the resulting products cannot be 
effectively controlled. Such uncontrolled burning results 
in some of the biicks being under-burnt, soft, and yellow, 
whilst on the other hand, some arc over-burnt, hard and 
small. 

Soft yellow bricks disintegrate quickly when exposed to 
the atmosphere by powdering and crumbling away owing 
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to the lack of cohesion between the particles of material 
of which tlicsc bricks are composed. This type of brick is 
easy to cut out and it should always be replaced by one of 
a similar type and of a harder nature. Although it is advis- 
able to choose a rather harder sample, care must be taken 
not to choose one that is loo hard. More often than not, 
hard bricks arc correspondingly brittle and apt to crack 
when being driven home. 

Repairing the Brickwork 

Faully brickwork is repaired in the ri)lIowing manner. 
Cut away the decayed -brick or bricks, clean out the hole 
thoroughly and do not allow any dust to remain in it. Then 
gently throw water on to the top and the sides of recess. It 
is unnecessary to wet the bottom of the* hole as The water 
will splash on to it. 'I he surnmnding brickwork should 
also be well soaked with water. 

Should it be a header that has crumbled away, then do 
exactly the same as lor a stretcher, i.e., only cut it away to 
a depth of 4\ inches (sec Plate XVIII). 

Having jnxparcd the hnic, the next job is to fit the brick 
into it. So lake a whole brick- or cut a half-brick as the 
case may be and insert it m the hole. It should be an easy 
fit with plenty of room foi a moitar joint all around it. 
Next, lake the brick and paio some ol it away from the 
bottom bed so that Us cros^-seelion would appear as the 
frustum of a wedge. 

Co\cr the under surface of the top biick with mortar 
so as to form the top bed-jomt. by doing this, some of 
the mortar will have dropped and collected upon the bottom 
surface of the iKTcess. I his must be used U> spread upon the 
sides and bottom bed to form the cross-joints and the bed- 
joint, and is now^ ready to receive the brick. Hold the brick 
in the left hand, pick up some mortar -u the trowel, then 
with the trowel in the right hand, cover all the brick with 
the exception of the face, with a coat of mortar. Now, hold 
the brick level and opposite to the hole, then drive it into 
the hole with the shaft of the brick-hammer. Greater power 
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may be exerted by applying to the brick a short piece of 
wood 4 inches by 3 inches and about a foot long which is 
driven “ end on ” by a lump-hammer ; also, the brick 
is not so liable to fracture. Take great care to keep the 
brick level whilst it is being driven home. Do not allow it 
to dip down from back to front, otherwise it will be an 
extremely difficult job to straighten it again and the brick- 
face will not be Hush with the wall. 

As the brick is pushed home the surplus mortar will be 
squeezed out; this must be removed as it accumulates by 
cutting it away with the trowel. 

This cutting away must be a continuous operation as 
the mortar will soon spread over the face of the surrounding 
brickwork and cause unsightly smears which will be very 
difficult to remove. 

When the brick is fmaliy driven home and it is in its 
proper position- having regard to its horizontal lines and 
vertical face — allow some of the mortar to project from 
the joint, and tlien, as the mortar begins to stilfcn, press 
this surplus back in the joint by using the edge of the 
trowel. 1 his ‘baulking ” of the joint, so as to solidify it, 
will make the brick which has just been inserted absolutely 
immovable, and become an integral part of the wall. 

Spalled Faces 

It has been previously stated ihat it is practically impos- 
sible to completely eliminate the sma.^l pieces of free lime 
from boulder clay and that, when the bricks are burned in 
the kiln, the lime contained in the clay is changed into 
quicklime. 

Should a piece of free lime happen to rest on or be near 
to the surt'ace of a brick, it will expand wiien exposed to 
the rain and burst away or disintegrate the surrounding 
surface of the brick, and in many cases large pieces of brick 
may be spalled off {see upper sketch Plate XVII). 

This disintegration of the bricks will produce a pock- 
marked appearance to the wall, and in such cases it is 
obviously a waste of time to cut out individual bricks as 
B.— 3* 
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all the bricks will be of the same character throughout the 
wall and therefore the face will be ragged and broken. 

Perhaps the best way to repair damage of this nature 
would be to “ hack out all the joints and to render the 
wall with two coats of specially waterproofed cement mortar. 

Lamination 

One of the common defects due to the wire-cut method 
of manufacture of bricks is that known as lamination (see 
the centre brick Plate XVII). 

Laminations are caused by faulty extrusion of the clay, 
and to the fact that the whorls, as made by the ‘‘ auger ” in 
the “pug-mill,” do not cohere as they reform to make the 
clay column outside the die or mouthpiece of the extruding 
machine. 

After the brick is made and is built into the wall, these 
layers still remain separated, forming partial capillary joints, 
Rain^w'atcr will penetrate into the impcrfectfjoint between 
two laminations and when it freezes will expand and break 
off thin slabs of brick material, causing depressions on the 
face about a quiirter of an inch deep and ('‘ccurring along 
the full length of the brick. To lemcdy this defect the 
faulty brick or bricks must be cut out and replaced, as 
described above, Un the soft yellow hand-made bricks. 

Disintegration 

Pressed bricks arc good bricks and although they are 
somewhat harsh and mechanical, they very rarely develop 
defects. Some of th»e bricks of this type have a fair amount 
of crude oil or some other form of carbonaceous matter 
present in the new clay or shale. If this substance is not 
thoroughly burned out in the kiln during the firing process, 
it will cause the brick to disintegrate. 

This is especially applicable when the brickwork is built 
below the ground level, therefore it is unwise to use these 
bricks (especially Flettons) for the foundations to walls 
unless they have been proved satisfactory in similar 
circumstances on a local job (see lower brick Plate XVII). 
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For ease in building, the novice will find that Fletton 
bricks, or any other type of pressed bricks, arc to be recom- 
mended o wi n g to the sq uarencss and regular! ty of their shape, 

“ Wire-cuts ” are considered to be the next best, and 
“ hand-mades ” the most difficult to build with, because 
they have neither square ends nor sharp arrises. 

Sand-lime Bricks 

Anoilier perfectly easy brick to buiid with is one which 
has been pressed out from a mixture of sand and lime and 
steamed for a short wlule. Sand-lime bricks, as they are 
called, are to all intenis*and purposes, mortar bricks; and, 
as a rule, they are neatl> pressed and are very regular and 
uniform m shape and size. 

The rate of absorption of moisture and the perme- 
ability oi‘ sand-lime bricks will vary according to the form 
of maniifactiiro and the giadmg oi the materials.'’ 

This condition makes them dilficiiU to use on hot days 
owing to an excessive po\^er of absoiplion, and on wet days 
they soon become saturated and will not remain in their 
true position as laid in the wall. 

Because vd' this, it is not advisable to employ them in 
foimdaiions or in damp situations. 

As the biick surfaces ar clean and — usually— white, 
the Nvall surfaces do not require plastering or distempering 
when they are used for inside work, ^'specially when they 
are used for larder walls, etc. The work should always be 
finished with a neat and narrow flush joint. 

Making Concrete Bricks 

A not very |5opular brick is the one which is made from 
conciete. 

Sometimes it is used on industria' byildings and out- 
houses. 

Thougli they arc harsh and forbidding in appearance, 
they fulfil a useful purpose and can be made at home by 
persons having a very little experience of the building trade. 

They may be produced in the following manner. 
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If the bricks are needed for outside work they should be 
composed of a hard, fine aggregate such as crushed granite, 
brick or stone. These materials should be crushed to a 
suitable size — say, the largest piece — to pass through a ring 
having a diameter of -} inch. Having obtained the hard 
material, place four bucketfuls of it on to a mixing stage 
similar to the one described for mixing mortar, and form a 
heap by emptying one bucketful on to the top ofi'ihc other. 
Do exactly the same with two bucketfuls of sand and one 
bucketful of Portland cement, taking care to keep the 
materials in a conical shape {see Plate XTX). 

Then commence to mix the materials by driving the 
mixing spade under the materials and keeping it close to 
the mixing board, otlicrwise it will be very dilUcult to force 
the spade into the mass of materials as the mixture will be 
far too compact. Lift the dry materials up on 1o your spade 
and then allow them to slide away and fall into another 
heap about a couple of feet away by turning the blade into 
the vertical plane. As the three dilTerent ingredients fall 
down — say, from a height of 2 feet or 1 foot 6 inches — 
they will become intermixed. Then recommence the 
process at the opposite side. By means of this second turn- 
ing the materials will have resumed their original position 
and they should now be thoroughly intermixed and ready 
for wetting. 

For this purpose it is best to use a watering-can ; although, 
if you are working single-handed, you w ill have to make a 
hole for the water in the centre of the heap in a manner 
similar to that described for mixing mortar. 

After having wetted the mixture, it must be turned over 
in the same way as described for the dry mixing. Should the 
dry materials be insulficiently damped, then the work will 
be diflicult and tedious; but if, on the other hand, too much 
water is added to the mixture, the tendency will be for 
the cement to be washed out of the mixture and it 
will run away, even if it tends to make the mixing an 
easier job. 

It will also be found that the further the heap is dug into 
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the more difficult will become the turning over of the 
mixture. Loosening, by drawing out the compacted mass 
of partly wetted material, may be accomplished by means 
of a navvy-hack — better known as a pick-axe — before the 
process of shovelling may be continued. 

Continue by turning th? wet mixture over twice in 
exactly the same manner as when the materials were 
dry, and the resulting concrete w'ill be gauged and ready 
to use. 

This mixture must now' be placed into previously pre- 
pared moulds to scl and to form the bricks. 

The mould may be a simply constructed affair if pro- 
ceeded with in the following manner. 

Make a box of a length suHicieiU to hold ten bricks and 
having nine equally spaced divisions of jJ-ineh wood {sec 
Plate XIX). 'I'he box should be made in such a way that it 
is possible to remove every portion of it witlioiit disturbing 
the newly made castings. This metliod of constructing the 
box means that it will not have a permanent or fixed base 
and that the ends must be made so that the individual pieces 
of wood will separate or come apart easily. 

A box made in the manner just described w ill enable the 
making of the bricks to be continued until the whole of 
the gauging of concrete is completely used up. 

When the bricks are required for inside work, a hard 
aggregate is unnecessary and coke-breeze or furnace ashes 
may be employed as the coarse material. Hoicks made from 
this material arc suitable for placing into any position w'hcre 
it may be necessary to fix limber. This is because nails may 
be driven into these bricks quite easily. 

Concrete slabs are now used extensively for partitions. 
In size these slabs are fiom 9 inches by 6 inches by 1^ inches 
to 18 inches by 9 inches by inches, and it will be found 
that the process of making them is extremely difficult. 
They must be made on individual pallets and moulds, and 
my advice to the learner is not to try to make slabs of this 
type as they may be bought from any builder’s merchant 
cheaper than he will be able to make them. 
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However, it is desirable that the layman should try his 
hand at making concrete bricks before building the wall. 

'1 here are many other kinds of bricks, but as they are 
manufactured for specific purposes, they remain outside 
the scope of this book. 



CHAPTER Vf 


FINISHES TO JOINTS AND RE-POINTING 
BRICKWORK 


Decay in Joints 

Probably the most common cause of decay in brickwork 
is that resulting from the existence of bad joints. Most 
builders build for profit and, in so doing, they stand to 
gain on that which they omit. 

Mortar Deficient in Lime 

They know, and so docs the building inspector, that there 
should be a matrix of some kind m the mortar such as 
lime or Portland cement, if the mortar is to be capable of 
fulfilling its proper function. 

If a builder should put less of the matrix into the mortar 
man is stipulated, then he will possibly make a greater 
profit than that originally anticipated, and the result will 
be a correspondingly poorer mortar and a weaker wall. 

The occurience of decayed mortar joints is not always 
attributable (o poor mortar. 

Influence of the Weather upon Mortar Joints 

For instance, the wall may have been built during a 
period of frosty weather, or during a spell of very wet 
weather. It has been definitely ascertained that such bad 
weather plays havoc with the mortar joints. Not only will 
the mortar joints tend to burst, but the whole mass of 
walling may be thrust out of alignment by the effects of 
frost which may be considered to be one of the greatest 
natural enemies of builders. 

The truth of this statement is proved by the fact that a 
mortarless form of wall construction has been devised 
whereby the erection of buildings may be carried on 
all the year round without stoppage, and weather con- 

80 
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ditlons will neither prevent nor influence interference with 
the continuity of the work. 

The moral to be learned from this is do not build with 
mortar if there is any likelihood of frost. 

To tackle the job of repairing mortar joints, some little 
experience of building processes, of bonds and of bricks 
will be needed. If you have read the foregoing chapters 
in their proper sequence you will by now have obtained 
s »me knowledge of these proccssc.s. 

Hacking Out the Old joints 

Take the case of l ird-prcsscd bricks. These are laid 
with very narrow joints between them, usually 3/16 inch 
wide. 

On the other hand the rough, somewhat softer, hand- 
made bricks are laid with a thick joint, generally averaging 
^ inch between the bricks. 

When the mortar in the joints becomes perished it may 
erode or become disintegrated to a depth of I inch or 
more. 

A depth of ^ inch will not allow of a sufficient amount 
of mortar as will ensure the adhesion of the new mortar 
to the old. Therefore, in such cases, the recess must be 
deepened by hacking awa^' the mortar with a scutch or a 
special tool; or it may be accomplished by cutting away 
the mortar with a lump^hammcr and boaster. 

By far the most ddiicult case of . acking out is that of 
pressed bricks with the narrow joints which have to be cut 
out; therefore, we will tackle this problem first. ] have 
previously mentioned that pressed bricks are hard, and 
that hard bricks are brittle ; therefore, great care must be 
exercised when cutting out the mortar between the bricks 
so as to preserve the arrises of the bneks- -that is, if the 
quality of the work is to be maintaincu. 

Hammer and Boaster Work 

You must, therefore, proceed as follows : — 

Obtain a mason’s hammer-headed boaster — which is 
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about 2 inches wide — and whilst holding it in the centre 
of the joint give it a sharp blow with the hammer. Repeat 
this operation, only this time place the boaster as near as 
possible to the edge of the brick- for, by so doing, the 
mortar in the joint will oe burst away to a depth 
of about \ inch greater than the penetration of the chisel. 

As the destroyed mortar in the joint is now fiiablc it can 
be scraped out with the corner of the chisel; and then, if 
the mortar in the joint has not been cut away to vvhat may 
be considered an elfective depth, the foregenng procedure 
should be repeated. It will not be possible to make more 
than two cuts at the joints, because the boaster will tend 
to wedge itself in the joint and between ttic bricks and 
that will cause thi^' bricks lo snip at their arrises. Snipped 
bricks are spoiled bricks, so exercise strict care. 

Surprise may be expressed at the mention 4 .)f a mason's 
boaster and not a bricklayer's bolster— well, tiie reason is 
that the bricklayer's chisel is very thick at its culling edge, 
whereas a mason's boaster is relatively thin, burthermore, 
the bricklayer’s bolster is too wide for culling out a eross- 
joint. 

Incidentally, when clearing or hacking out joints or 
pointing brickwork, it is desirable to commence with the 
cross-joints and tlicn continue with the bcd-|oints. 

Scutching and Picking 

It has alrciidv been mentioned that wide or thick joints 
arc easier to rake out than the naiiovv c>ncs. and that they 
are usually cleared out by “ scutching ” or ‘‘ picking.'’ 

To accomplish this, a bricklayer's scutch will be required 
and the best one to use has points at both ehds. 

A timber “ dog " — one made of steel and not wrought 
iron — the ends of which have been specially tempered, is 
sometimes used for the purpose of hacking out the mortar 
joints. This tool can be recommended as being very good 
for the job. Commence by hacking out all the cross-joints 
in a patch of wall about 2 yards square and then do all 
the bed-joints in the same area. 
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Re-pointing the Joints 

When hacking out and pointing, always begin at the 
top right-hand corner of the wall, working towards the left 
and downwards so that you are able to keep the newly 
finished work in a clean condition, and remove the scaffold- 
ing accordingly. 

Having hacked out the joints, brush them vigorously 
with a very stiff bass-broom, and all particles of dust and 
loose chippings will be removed by moving the brush back- 
wards and forwards and always parallel to the joints. 

When the brushing process has been completed, moisten 
the whole of the face of the wall with clean water by using 
a partly worn flat brush for the purpose. See that the 
mortar inside the joint is moistened, ajul to accomplish 
this 1 would recommend that the stump of a w'cll-used 
brush be used, raihcr than a new one vvilh long bristles. 

Next, obtain a liawk— or a hand-board, as it is some- 
times called -which is a piece of ^!-inch board about 6 
inches square and to which a piece of wood about 6 
inches long - which forms the handle has been centrally 
nailed and j^iaced at right angles to the board (see 
Plate XX)- 

l/pon the board place a .^ nall trowcHul of mortar. When 
pointing a wall an ordinary (a\ing trow'cl cannot be used, 
because it is large; thcicforc, a special pointing trow'cl 
must he used. 

fhese are stocked by all good tool moichanls and usually 
available in lengths varving between 4\ niches to 6 inches. 
Do not obtain one with a long blade, but rather a short 
one, preferably inches in length. 

A good craftsman rarely, if ever, bu\s a new pointing 
trowel; he prefers to use a w'orn-out laying trowel which 
has been cut down and ground to a reduced size. Another 
point to consider is that the blade of a ready-made pointing 
trowel is very thin and consequently has too much spring 
in it for the professional man. It is, of course, essential 
that the practical process of picking up mortar from a hand- 
board with the pointing trowel be persevered with in the 
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same way as with picking up the mortar from the mortar 
board. 

To do this correctly, only a small amount of mortar must 
be placed upon the hand*board; just as much as can be 
conveniently held on a pointing trowel. Pat the mortar 
out flat on the hoard, then lake the trowel and cut the 
mortar apart with it, using the edge of the blade for the 
purpose (sec Plate XX). By a scraping movement, push the 
mortar outwards to the edge of the hand-board with a 
sweeping movement of the trowel and it will be found that 
when the trowel becomes clear of the board the mortar will 
be adhering to it. 

Naturally, Ihis procc.ss requires a certain amount of 
dexterity and entails continu(>us practice. Although this 
may be considered to be a difhcult process, it is surprising 
what is capable of accomplishment by assiduous application 
to the task. 

Having succeeded in getting the mortar to adhere to the 
back face of the blade of the trowel, place your hand in 
such a position that it brings tlie mortar deposited on 
the trowel parallel to and very close to the joint which is 
about to be filled. Then press the mortar firmly into the 
joint space by a twist of the wrist, and at the same time 
allow' the trowel to rub along the sharp arris of the brick 
{see Plate XX). By this means you will find that, you are 
able to deposit the mortar into the empty joint and4he 
operation can be completed by prc..sing the mortar firmly 
home. 

This is very important; Do not allow the mortar to 
stain the face of the wall. This is accomplished by keeping 
the mortar w^ithin the joint only and cutting it off neatly 
every time it is pressed into the joint. 

Keep on pressing the mortar until all the spaces in the 
joint have been filled and then by holding the trowel in 
the opposite direction, draw it along the joint and at the 
same time compress the moitar firmly and evenly for a 
full arm’s length in one operation. As this is done it will be 
noted that the joint mortar takes up a polish. 
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This process is known as ironing the joint. 

There are many ways of finishing the mortar joints of 
brickwork. 

Types of Joints 

In the South of England a steel jointer is often used for 
the purpose of re-pointing instead of the usual pointing 
trowel. If, for instance, the ordinary square-edged pointer 
is used, the joint produced is known as a “ tuck-jomt.” This 
type of joint is very good for outside work. 

Another exceptionally good finish is the “ bevelled ” or 
“ weather” joint, w'hich is suppt>sed to assist in shedding 
the rain-water and not retaining it, as is the case with some 
of the other joint finishings. 

Of all the joint iinishes the Hush joint is probably the 
most effective as well as the most popular. Mush joints 
should be all that thcii name implies - full, Smooth and 
flush with the face of the wall. 

To make this joint the trowel is not held against the 
bottom arris of the top brick, as in weather pointing, but 
against the top edge of the bottom brick for the final stroke. 

There are man> otlier types of joints, some of which 
have been indicated (.vcc Plate XXJ); but if the learner 
is able to make the flusli joint, the weather joint and the 
tuck joint, then he will have developed sulliciciit skill as 
will enable him to make the others. 

Do not forget that, when re-pointing, the main points 
towards making a thorough job are : (1) Hack out the 
mortar joint for about 4 inch in depth ; (2) brush it w'cll ; 
(3) damp it well ; (4) press the mortar well home as it is 
placed into a joint space. 

As previously stated, all the cross-joints should be 
pointed first, but there arc two exceptions to this rule. 1 hese 
are trowel-jointing and ” S ’’-jointing. As long a continu- 
ous line as possible is first drawn by placing the long straight- 
edge — ^wEich should be at least 12 feet long- -in the centre 
of the mortar joint, and the trowel or S-jointer rested upon 
it and passed in one movement along its entire length. If 
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this is done in short lengths the joint develops a wavy 
appearance and is spoilt. After the completion of all the 
bed-joints, the cross-joints are next finished by holding the 
plumb-rule vertically and centrally to one cross-joint and 
then by stroking each joint to which the rule has been 
applied, with the jointer. 

Keeping the Perpends 

By this means the cross-joints arc kept in a perpendicular 
line or, as it is termed, “ the perpends are kept." 

Good workmanship is always enhanced by the quality 
of its finish, and this remark is especially applicable to 
brickwork. Any one of the foregoing types of jointing may 
be used for the finishing to new brickwork as the job pro- 
ceeds, as well as for re-pointing old work. 
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from this datum mark if the ground should be more or less 
level. Bit, if the walls arc to be built upon an inclined site, 
then the footings and the damp-proof course will have to 
be stepped to coincide with the steps, or dilVerences in level, 
that w'ill have been made when excavating the ground. 

Bitumen Roll D.P.C. 

For all normal damp-proohng purposes the bitumen roll 
is the easiest and the most economical of all damp-proof 
materials. It consists of a thin layer of non-viscous bitumin- 
ous material, about I inch thick and made with a hessian 
base. 

In exceptionally hot weather the bitumen becomes fairly 
soft and can be unrolled without any serjous defect occur- 
ring, but when the weather is cold care must be taken when 
unrolling it, or otherwise cracks will occur. 

This condition is not serious, but before the material 
is laid into position on the wall place it in a w'ai m room for 
a while and it will llien become more viscous and not so 
brittle. 

Should any cracks occur in the material, the mortar will 
lind its way into them and prcvenl them from being effec- 
tively sealed up. 

To strengthen or reinforce the material, a hessian base 
is placed in the centre of its thickness so as to Ibrm a core. 
In the better types of material this he: dan core is sometimes 
substituted by a foil of copper or lead interlining which has 
the effect of not only reinforcing tlic material but of acting 
as an extra damp-resisting material At the same lime the 
bitumen tends to protect the material when in contact with 
the mortar in the joint. 

To lay the bitumen roll, cut the siring with which it is 
secured and, placing the roll at the end of the wail, loosen 
one end and place a couple of bricks upon it, then unroll 
it out backwards and always keep the back down until the 
other end of the w^all is reached or the roll is completely 
unwound, or the wall changes direction (see Plate 
XXITI). 
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To make the joint between two pieces of material, allow 
a cover, or lap, of at least 3 inches to prevent the by- 
passing of the moisture. When it is necessary to change 
the direction of the d.px., the material must be cut com- 
pletely and the severed portion placed on to the other, again 
forming a 3-inch lap and unrolling on the new wall {see 
upper sketch Plate XXIV). 

Do not try to form a mitre by doubling the material as 
this will bring three thicknesses of material at one part, 
which will make an unequal bed-joint, and do not cut the 
mitre unless the whole of it can be covered with a patch of 
the same material 

When hnally fixing the layer of material keep its edge 
about \ irid backfrom the face of the wall This will leave 
a clear space on the face of‘ the bed-joint, which may after- 
wards be pointed with mortar. The object of this is that 
the mortar will prevent the exudation of the bitumen from 
the wall during hot weather, as blobs of this material will 
soon spoil the face of good brickwork. 

Impervious Brick D.P.C. 

An excellent, cheap and effective d.p.c. can be made by 
setting one or two courses of hard impervious blue or red 
bricks in Poitland ccmeni mortar all around the job. To 
make certain of its efficacy, rake out any mortar that may 
have fallen into the cross-joints, because the mortar may 
be pervious to moisture and then the damp would rise 
through the bed as well as the cross-joints. 

Hot-laid Mastic Asphalt D.P.C. 

By far the most expensive method of forming a damp- 
proof course is to use mastic asphalt. 

Blocks of the natural rock asphalt are placed into a 
melting-pot and whilst being heated a certain quantity of 
pure bitumen is added to obtain the correct consistency 
and to assist in converting the material into a workable 
condition. 
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The material is then taken out of the melting-pot and 
spreafl upon the wall by means of a small bull-nosed laying 
trowel and another with a wooden “ float.” It is always 
advisable to lay the asphalt course in two separate coats 
or layers so as to prevent subsequent cracking. But as this 
is an expert's job the matter will not be discussed any 
further (see lower sketch Plate XXII). 

Tar, Pitch and Sand D.P.C. 

Tar, pitch and sand form an excellent, cheap damp-proof 
course when melted in a boiler. The molten mixture is then 
placed into buckets and poured on to the wall. As this 
material runs very freely when hot, an edging of mortar 
should be spread around that portion of the wall which is to 
be covered (see Plate XXIII). The mortar should be placed 
on both edges of the wall to prevent il fiom^>vcr-rmining 
the sides. On cooling, this mixture will solidify and form 
a continuous and impermeable layer over all the bed 
surface of the walls and subsequent joints can be made 
quite easily. 

There is, how'ever, one fault that is likely to occur with 
this type of d.p.c. and it is that, m cxticmcly cold weather, 
the material is a pi to become biittlc and to crack very easily. 

Otherwise, il is a cheap damp-proof course, and under 
normal conditions very ellicieiit. 

Sheet Metal D.P.C. 

Sheets of lead or copper fulfil the same funclions and in 
the same manner as bitumen rolls so far as general laying 
conditions are concerned, the only major ditfercncc being 
in the formation of the joints. 

With these materials the joints should be turned over 
and made in the form of w'cUcd scams (see Plate XXIV). 

One fault of non-ferrous metallic damp-proof course 
materials is that they are liable to decay when attacked 
by the salts in the damp mortar and as a result their 
effective thickness may become reduced. 
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Slates and Cement D.P.C. 

A very good form of d.p.c. may be constructed by 
laying a double course of slates in cement mortar. Ordinary 
good second-hand slates will do for the job. The mortar 
should be composed of two parts clean sand and of one 
part of Portland cement. 

To forim the course. Jay the first course of slates on a 
good thicic bed of mortar and allow the mortar to stiffen, 
then repeat the procedure with the second course, this time 
breaking the joints with those of the slates underneath (see 
upper sketch Plate XXll). On the top of this course spread 
some more mortar so that the bed is evened up and 
levelled for the commencement of the ordinary brickwork 
of the superstructure. 

Sometimes an undue strain is placed upon the damp- 
proof course owing to an unequal settlement of the walls. 
In such cases the slates arc liable to ciack and give way 
owing to the exertion of extreme pressure on the slates. 
This damage is not considered to be a very serious matter 
and the possibility of its occurrence is very remote. 

For the beginner, slate damp-proof courses are the 
easiest to lay, as they require very little practical skill, when 
bitumen rolls are not available or when there is a surplus 
of slates that must be used up. 

All the foregoing remarks apply to the prevention of 
moisture passing upwards and along a wall; they are, in 
most cases, also applicable to the prevention of moisture 
filtering down a wall. 

Wall-covers or Copings 

To protect a wall from becoming satuiated by rain, or 
snow, it should be finished with a cap or a projecting course 
of coping. 

Caps for this purpose can be made at home, in much the 
same manner as that described for concrete bricks ; all that 
is needed being the requisite wood mould. Alternatively 
they can be purchased ready made in the form of pre-cast 
units. Other forms of coping are possible, weathered stone 
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blocks and a course of bricks laid on Iheir edges upon a 
course of tiles being two types of construction in general 
use (see Plate XXV). 

A rather diflicult problem arises when dealing with the 
prevention of water passing sid-’^ways through a wall because 
it is not easy to find the spot where the leak occurs. 


Penetration of Moisture 

Sometimes (he dampness in the wall is due tc driving 
rain penetrating through some of the porous bricks, or it 
may be due to heaps of soil or similar malenal being piled 
against the have of the wall; or sometimes, es in the case 
of sub-basements, by contact with the surr(nmcling ground. 

In the first case, which is an instance of bad brickw’cmk, 
and as the problem is a very difficult one to solve, no 
definite cure for the defect can he giiaranleecl.^ 

Kemedying Defective Brickwork 

Probably the best way to remedy the fault is to wash 
the face of the wall with clean waici, using a fairly stiff 
brush, then allow the surface lo dry thoroughly, afterwards 
applying a coating (ff linseed oil, or a coating of silicate of 
soda (solution P84). Another melliod is to wash the 
W'ull with a cement grout to which is added a liberal amount 
of common salt. It is preferable to apply the grout in 
two thin L\)als rather than a thick one. 

By rendering the wall with two coats of cement and sand 
mortar, or by rough-casting, or pebble dashing, it wall be 
found that a possible cure may be effected.. 

With the exception of the last tw'o processes the others 
may only be termed expedients and not cures, if the cause 
of the dampness is attributable to soil or other similar 
materials, then the remedy is to remove the heap of material 
from the wall, thus breaking contact and thereby preventing 
the moisture being drawn away from the ground through 
the material and into the wall. 
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A similar remedy may be applied where a basement is 
damp. This problem is best dealt with by digging a trench 
on the outside of the wall and leaving a clear space of 
about 1 foot 6 inches. The inside of the trench should be 
revetted by another wall which will not only sustain the 
bank, but will retain the earth which has been excavated 
from the trench. 

There are many kinds of material suitable for making 
a vertical damp-proof course, but the best is mastic 
asphalt. 

Inserting a New D.P^C. into an Existing Wall 

Sometimes it is desiiable to convert a reasonably good 
outbuilding into a ha[)itablr one. 1 his can be achieved 
by inserting a new damp-prool‘ course in Ihe walls or by 
replacing the existing one vJiich has bec('me deteriorated 
by age. In such ease i( is advisable to use bitumen roll or 
slates in cement. 

'fhe first sKp in ihc process is to divide the wall into 
portions of about three bricks long, coimnencmg at one 
corner and then working towards Ihc middle. And starting 
at the middle portion, proceed towards the other corner 
of the wail. By w'orking to this arrange mcnl it is possible 
to prevent too large a portit)n <»f the wall remaining un- 
supported at any given time and to distribute the super- 
incumbent welglit evenly over the sm^ported portions. 

To cut out the patch c'f brickwork proceed in the same 
manner as deseribed for removing deeayed brickwork and 
chase culling as described in Chapter IV ; but in this instance 
proceed laterallv and mH vertically. 

Do not make the hole more than three bricks by the 
thickness of the wall and never more than three courses 
high. Always try to arrange that the is covered in by 
a heading course, as heading bricks have a better mutual 
support than stretchers. 

Having prepared the hole in the brickwork, place the 
damp-proofing material into position as quickly as possible 
and then make good the wall by building the brickwork 
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and tightly replacing the bricks by “ pinning up ” the last 
course of bricks. The empty space should be filled in as 
soon as possible, and do not cut out a hole and then leave 
it over-night to be filled in the next morning. 

Do not leave brickwork su.^pended— that is, without a 
direct support — no matter how safe it may appear to be. 
If you must go away, the brickwork should be propped up 
with timber struts so as to render it safe and sound. 

Before the last course is laid, see that the bricks are a 
tight fit when they are placed in the hole, and having done 
this, do not spare the mortar but line the hole with 
mortar and drive the brick home by placing a stout 
piece of wood over the brick and forcing it with a lump- 
hammer. 

This precaution will prevent the brick from becoming 
fractured by the sharp blows of the hammer. 

Rendering Walls 

Supposing it has been decided to repair the wall by treat- 
ment with stucco or with pcbbic-dash, it is desirable that 
a new brick base be inserted on the face of the existing 
wall. Or failing this, a surface rendering of cement mortar 
— which has been specially water-proofed -placed to a 
height of at least 1 foot 6 inches above the ground level, 
will be found to be sulficient to prevent the spread of damp 
along and through the wall. 

Leaky Roofs 

Faults in roofs are sometimes caused by defects in the 
lead Hashings and soakers, w hich arc pieces of sheet metal, 
so placed as to cover the joints between the walls and the 
roof. A simple way of slopping such a leak is to run a 
triangular fillet of cement mortar down the junction of the 
roof surface and the wall. Alternatively a course of tiles can 
be inserted into the wall and allowed to project for an inch 
or so from the wall face so that they can shield the angle 
formed by the roof and wall from the driving rain and 
snow. 
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Label Courses 

Arch and lintol surfaces may be protected in a similar 
manner by placing a protecting course of tiles or bricks 
immediately over the head of the arch or lintol which will 
shed any water that may ha\c run down the wall-face. 
Such projecting courses as these arc termed label courses 
and they are protected by a fillet of cement mortar which 
is placed at the meeting of the wall-face and the top of the 
projecting course. 

Very often a covering of cement mortar is placed on the 
top of a wall to proteci.it from the downward penetration 
of rain, but it is an entirely unsatisfactoiy method as the 
cement is liable to crack iind to peel otf, thus leaving the 
joints further exposed , 

Tops of walls should always be protected by elhcient 
copings projecting beyond the face of the wall, thereby 
shedding the rain-water clear of the wall surfaces. 
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DRAINS AND MANHOLES 
The Drainage System 

Tiikkf is something dpparently obscure about the working 
of a drainage system and it is to be regi cited that the 
average man is not very familiar with the principles by 
which it operates. As it is based upon the simplest of 
scientific principles applied in a practical manner, there is 
nothing to be afraid of. 

Whether you dislike the mention of drains or not, a 
considerable amount of time and money will be .Naved if a 
few of the elementary facts concerning the working of 
drainage systems arc understood. 

It is for this reastm, and because it is part of a brick- 
layer’s work, that il is introduced into this book. 

When it is known that a drain is a system of pipes for 
the conveyance of household waste matter by means of 
the water-carriage method, >ou have learned the meaning 
of the word drain. 

There arc two types of drainage systems: one is the 
“dual” system into which every kind of w\aste water as 
well as solid matter is emptied, and the other is the 
“ separate ” type in wliich two sets of pipes are needed — 
one for the conveyance of storm water (which is relatively 
clean) and the other for the removal of foul solid matter 
and waste water. 

Ventilation of Drains 

Drains must be adequately ventilated, and to do this 
effectively the system must be provided with both a fresh-air 
inlet and a foul-air outlet. These openings are placed at the 
ground level or near to the manhole (or inspection chamber) 
and at the highest part of the buildings respectively. 
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The drain-pipes should be given a fall such as will 
cause them to be cleared out as the contents pass along 
them. It is just as wrong to lay the drain-pipes with too 
steep a fall " as it is to lay them horizontally and without 
a ‘‘ fall.” 

Drain-pipes should be made from salt-glazed stoneware 
— not earthenware — and provided with a spigot and socket 
ends. They should be perfectly circular in the barrel, 
stiaight from end to end, and be free from fire-cracks or 
blisters, and they should also ring like a bell when struck 
together. 

Drainage litlings should also be inade of glazed stone- 
ware, and gullies and disconnecling fittings should be 
provided with proper traps. This detail ms only mentioned 
because, although it is not possible for the bricklayer to 
control their mamifaeturc at the work^, he should at least 
know something alK)Ul them. 

1 he avciagc good-class bmiders' merchant will supply 
any of the puiper httings, as they are now more or less 
standardised and provided with efficient water seals, stream- 
lined bores, and are practically fool-proof. 

What is imporianl is that the proper povsition of the 
fittings in the drainage system should be known as well as 
their separate functions. 

The Gradient of the Drain 

To commence the laying of a dra n, it is first neccssarv 
to fix the heiglits of tire gullies and the manlioles, as well 
as the inter ceptors or d>sconneetiiig traps. By this means 
it will be possible to asceitam the amount of fall to give 
to the bottom of the trench, and this shoidd bo parallel to 
the gradient, for it is upon this that the concrete is laid 
which will in turn support the draii pcs. 

To determine the correct amount of " fall ” for drain- 
pipes which will cause the pipes to produce such a velocity 
as will not allow any solids to collect in the fittings, traps 
and so on, a rule of thumb, or empirical, formula has been 
evolved which is known as Maguire’s formula. This is as 
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PLATE XXVI. LAYING A DRAIN 



^ All TRt B EAWCH DR.AIMS ^UOOLD BE 
GB.OOPC.O TOGE-TKEfi- IM A AAAMROLL. 


FIRST FLOOD.. 



rum ftuo LlLVAroa.Y waste. 



TO itWtiE 

TMt LAY-OUT OF Tll\t DtAlMAGt SYSTEM U MOT IMTLMOLD TO 
BE ILEPR.ESENTATIVE OF THE MODEL IY‘UWI BUT TYPICAL 
or TUE PILEYAIUUG XYrTEKAS. 
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follows : To obtain the correct amount of “ fall ” for a 
drain of diameter “ d ” inches, multiply “ d ’* by 10, the 
fall is then 1 in 10 “ d ” and this can be expressed as 1 in 10 
“ d inches, or 1 in 10 feet. 

Therefore, for a 4-inch drain-pipe, the correct fall to 
which it should be laid is 1 in 40. For a 6-inch pipe the 
fall should be 1 in 60, and for a 3-inch pipe a fall of 1 
in 30. 

Ir would be well to note that this result represents the 
minimum fall and should not be reduced under any 
circumstances (see upper diagram Plate XXVIT). 

Foundation for a Drain 

It is always recommended that a layer ^f concrete, about 
4 inches to 5 inches thick, should be provided for the pipes 
to rest upon and to prevent the pipes or their joints from 
fracturing. I1iis is liable to occur when the building settles, 
or when lieavy weights are passed over the drain. The 
inclusion of a good thick layer of concrete is essential if 
this settlement is to be prevented, or where there is reason 
to doubt the solidity of the soil. The provision of this 
concrete support is expensive ; but if the ground is weak, 
or likely to fail, the expense is well justified. It is always 
cheaper to form the concrete si.pport whilst the ground 
is open than to have cause to re-cxcavatc the ground in 
order to repair the damaged pipe. 

Also, it is far more congenial to lay a new drain than to 
repair one that is being used. 

Practical Drain-laying 

Having now -prepared the concrete bed for the pipes 
and tittings, commence by laying the first pipe at the man- 
hole junction in the case of the branch drain, and at the 
interceptor in the case of the main drain. The spigot end 
of the pipe should be placed towards the sewer and then 
the socket end will be facing the fitting. 

A good plan is to lay the pipe loosely on a brick on edge 
about 1 foot 6 inches below the socket, so that the pipe is 
B, — 4 * 
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raised above the concrete raft or the bottom of the trench, 
as the case may be (see Plate XXVII). 

By lifting the pipe in ih\^ manner it is possible to place 
the hand underneath the pipe when making good to the 
joint with the mortar, otherv\ise, if the pipe be not raised, 
it would be found to be impossible to ensure a perfect 
joint. 

To make the joint it will be necessary to mix some mortar 
comprising equal pails of cement and sand ; but sometimes 
it is advisable, and especially when the trench is in a wet 
condition, to use neat Portland cement. Line all around 
the inside of the socket with a liberal application of mortar, 
feathering it olT at the outside, and then gently insert the 
spigot end of the other pipe. 

Then, by applying a screwing motion, push the length 
of pipe until you have rammed it home; and, at the same 
time, don't forget to have the loose brick in the correct 
position to support the new length of pipe. ^ 

Next, set the pipe to its alignment by keeping the setting- 
out line in the centre of the pipe. The cetting-out line 
should be stretched from end to end of the dram to give 
direction to the pipes, and it must not be used for giving 
the fall to the pipes because of the sag in the line which, 
unlike the bricklayeTs line, cannot be eliminated. 

Having laid the pipe, the next job is the process of 
making the joint watertight, and this is done by pressing 
the mortar in the space at the top of the joint and allowing 
it to fall to the sides and downwards to the underside of 
the joint. One of the reasons why it is difficult to form a 
good joint is because any adhesion between the materials 
which form the joint surfaces and the cepicnt mortar is 
rendered difficult by the impermeable nature of the salt- 
glazing which covers the outside surface of the spigot and 
the inside surface of the socket. Good pipe manufacturers 
attempt to prevent the jointing portions of the pipe from 
becoming glazed by covering the respective parts with an 
extra band of clay during the burning of the pipes. An 
added key is formed by the scoring of the pipes, which is 
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the indenting of the pipes with a number of grooved rings 
which are scratched upon the pipes whilst the clay is soft. 

Because of the absence of absorption by the material of 
which the pipes are made, it is necessary to ram the mortar 
in at the top of the joint and then to keep forcing it in as 
it slips down the side of the joint, and carefully press it 
fairly hard into the bottom of the joint. 

Cleaning the Joint 

When the joint has been firmly packed with the cement 
mortar, and it is in a fairly hard solid condition, a half- 
moon scraper should [)c used to clean out the joints {see 
lower sketch Plate XXVll). 

Any mortar that may have been squeezed out of the 
joint and dropped on to the invert of the pipe whilst the 
new length of pipe was being pressed home, is removed by 
the following procedure. — 

1 o clean out the pipe, insert the scraper into the pipe by 
holding the round part of the scraper against the upper 
surface, and when it is certain that the scraper is beyond the 
joint, turn the scraper towards the bottom of the joint 
and draw it outwards. By carrying out this process correctly, 
the surplus droppings will be withdrawn from the joint 
and brought to the open end the pipe. 

The scraping tool should be pressed against the surface 
of the pipe more firmly with each operation because the 
scrapci will tend to slide over the w< t mortar and conse- 
quently allow some of it lo adhere to the sides of the pipe. 

If left, this mortar will cause an obstruction when the 
drain is in use. 

When it is clear that there is no more mortar remaining 
inside the pipe, continue laying the subscqucni pipes until 
the fitting is reached or a complete length of drain is 
laid. 

To make a good joint between such hltings as a gully 
and a bend is a rather more ditticult proposition ; therefore, 
because of this, some drain-layers prefer to start at this 
joint and then work towards the sewer in the opposite 
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manner to that already described. But I recommend the 
procedure already described because the pipes rest on one 
another and do not tend to hang or to pull apart as they 
would if started from the top end. The difficulty arises not 
in the making of the watertight joint, but in the cleaning 
out and the removal of the waste mortar from inside the 
trap. 

Manholes or Inspection Chambers 

If a drainage system incorporates a junction of more 
than two pipes, then the junction of the pipes should always 
be accessible for inspection, and this means that a manhole 
or an inspection chamber will have to be constructed. 

Inspection chambers are usually built below' ground level 
and should, whenever possible, not be more than 5 feet 
deep. They slioiild always be constructed in hard bncks 
(not f let Ions) and cement mortar. 

It is a matter of importance that the water inside a 
manhole should not be allowed to percolate through the 
walls of the chamber and foul the surrounding ground. 
Conversely, llie outside w'ater contained in the subsoil 
should be prevented from passing into the manhole. 
Obviously then, the walls of manholes should be built in 
such a manner that w'atertigl'tnes.>. is ensured. 

Water Bond 

A common practice is to employ a rather unusual type 
of bonding, when building the walls of the manhole, that 
will not allow a direct passage of water from one side of 
the wall to the other by means of the through cross-joints 
or transverse scictional bond. This bond is called water 
bond and is formed by staggering the cross-joint in each 
course, so that the face stretchers ao" 4^ inches past the 
back stretcher. This arrangement of the bricks secures the 
maximum amount of stagger and is the one usually adopted 
in practice. 

Obviously, headers cannot be used in these walls unless 
the walls are 14 inches thick, and then an adaptation of 
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non-sectional English bond should be used. This method 
of bonding will produce a better wall than a 9-inch wall 
built in water bond. 

Manholes should always be built so that they are econo- 
mical in size and shape, but large enough to allow a man 
to work inside the chamber to clear a length of drain by 
using cleaning rods. A plan area of 1 ft)ot 6 inches by 2 feet 
3 inches is about the minimum size for a three-way junction 
manhole, but this size should be increased in proportion 
as the number of branches is increased. 

Covering the Manhole 

It is usual to cover the top of the manhole with a pioperly 
fitted cast-iron inspection chamber fiajuc and cover, which 
should be kept as small as possible -preferably 1 foot 
6 inches square. This means that the opening will have to 
be reduced from 2 feet 3 inches to 1 fool 6 inches to support 
the framework of the lid. 

The reduction may be accomplished in two ways: (1) by 
corbelling over each course of brick 2j inches at a time 
(this will mean two courses projected from each side, making 
a total overhang of 9 inchc.s); or (2) a piece c>f paving slab 
about 2^ inches in thickness and 2 feet 3 inches by i foot 
6 inches in area. To cover over the manhole bed the slab on 
to one of the narrow (1 foot 6-inch) ends, allowing it to rest 
9 inches on each of the long sides. If the slab is bedded in 
this manner it will have a seating or w'all-hold of 4^ inches. 

This latter method is cheaper, better and quicker than 
the former method of brick corbelling. 

An inspection chamber should be all that its name 
implies— that is, a means of access for the inspection of 
drains. 

To assist in carrying out this inspection of the drains, 
the manholes should always permit of a clear view of the 
invert or bottom of the drains. The person carrying out 
this examination is thus able to see at a glance which branch 
is choked. 

There are two kinds of open pipes employed in man- 
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holes. These are known as half-round and three-quarter- 
round. The former may be cut from a whole pipe with a 
bricklayer’s scutch, but the latter must be bought ready 
made. 

A skilled craftsman can cut two split pipes from one 
whole pipe, but it is almost impossible for the novice to 
accomplish the feat. 

Split pipes are known as invert pipes because tliey form 
the bed of the drain, which is the invert. 

Sewage will overflow from the open pipes and “ back 
up ” into the manhole when all the branch pipes are running 
full-bore, as well as the main outlet.* When the flow slackens, 
the pressure will be relieved and the sewage should then 
subside into the pormal channels. 

Benching to Inverts 

To assist in guiding back the sewage into the proper 
channel, the sides of the invert channel pipfs are built up 
with concrete to form steep slopes, and this is called 
benching. 

A disconnecting trap should be placed on the sewer side 
of the inspection chamber and embedded in concrete. Its 
function is to disconnect the sewer from the house drains 
and to intercept any foul j>cw'er gases and prevent them 
from entering the house drains Plate XXVI). This 
disconnection is made by the provision of a water seal 
or dip which is formed in the base of the fitting. 

In country districts, w'here sewers do not exist, a very 
important part of the drainage system is the provision of 
cesspools or septic tanks. In the former case the sewage 
is stored in the chamber until it is pumped out and taken 
away to be spread on to the land, whereas, in the latter, 
the sewage is left in the tank and allowed to decompose by 
liquefaction and then run off into filter beds for further 
purification. 

Cesspools are built in much the same manner as inspec- 
tion chambers, except that as the water must remain stag- 
nant for a considerable length of time, every precaution 
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must be taken to ensure that no foul matter is allowed to 
percolate through the wall and thereby pollute the sur- 
rounding ground. 

The best form of plan for a cesspool is a circle, and as 
the learner has not yet been instructed in the art of building 
circular brickwork, he will, of necessity, have to confine 
his efforts to chambers which are rectangular in plan. Also, 
he will have to apply his skill and knowledge in the use of 
the water bond as previously described. 

A further safety precaution may be formed by leaving a 
12-inch space between the wall-face and the existing sub- 
soil and then to pack this space with 12 inches of solid clay 
which has been previously moistened or puddled. 

So far as filler-beds aic concerned, the.se arc necessarily 
difficult to construct ; therefore, tlie novice should not 
attempt to build them except under the tuition of a 
competent bricklayer. 

Clearing Drains 

The diagrams, Plate XXXIV, illustrate the construction 
of an inspection chamber lilted w'lth an intercepting trap, 
and more familiarly called a manhole, and interposed 
between the bianch drains and the sewer. This part of the 
drain is knowm as the main drain. As its name implies 
an inspection chamber provides a means of access to the 
drains which arc situated below ground level and in such 
positions as would otherwise rcndei them inaccessible. 

When dram-pipes arc blocked up it is necessary to remove 
the stoppage as quickly as possible by a process of rodding, 
plunging or Hushing iMost of the drainage fittings are 
combined with 'a self-contained trap around or through 
which it is not practicable to push a cane or rod. There- 
fore it is not possible to clear the stoppage from the fitting 
and access must be provided for a straight length of rodding 
clear of all traps. 

There are two ways of doing this : one is by the provision 
of rodding eyes, and the other by building a manhole or 
inspection chamber at each end of a straight drain. 

I 
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Rodding Eyes 

Rodding eyes should be placed where bends occur and 
either in front of or behind the disconnecting trap or 
interceptor. In effect, a rodding eye is formed in an 
opening, on the top of a drain-pipe provided with a socket 
which is the base connectiiig a vertical shaft of drain- 
pipes to the drains. The pipes are carried up to ground 
level and sealed at the top to prevent the escape of foul 
smells, and it is through this shaft that the drain rods 
are passed when it is required to remove obstructions 
from the drain. 

Rodding eyes are cheaper to construct than manholes, 
but they are not so effective. 

Inspection Chambers 

At the point where a drain changes direction and close 
to the disconnecting trap there should always be a means of 
access to the drain, and the best means of access is provided 
by an inspection chamber. 

There are many ideas concerning the plan of manholes, 
but probably the best arrangement is one where the longest 
side of the chamber is parallel to the mam dram. This 
is not always possible, however, as sometimes the drain 
is on the sweep, or curved. A cheap form of construction 
for a manhole is one in winch the walls arc built of pre-cast 
concrete section and circular in plan. 

Whatever the shape of the plan, a manhole is useless if 
it is not large enough for a man to be able to manipulate a 
2-foot rod at the bottom. A manhole should be 2 feet 
1 ^ inches to 3 feet in length, as the rods must be placed 
parallel w'ith the invert of the drain to be effective. 

To avoid pushing the rods through the trap of the inter- 
ceptor a special arm or pipe is incorporated on to the fitting, 
as shown on Plate XXXIV. Usually this arm is slightly 
less in diameter than the drain ; so do not attempt to ram 
a 4-inch disc plunger down a 3-inch rodding arm. The 
ordinary double screw and wheel may be inserted without 
causing any serious ill-effects. 

i 
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Building the Chamber 

The first process is to lay the drain, including the dis- 
connecting trap, upon the concrete benching, then set 
out the base of the chamber and place the concrete for the 
foundation, keeping the top surface of the concrete the 
same level as the pipe raft. The brickwork for the chamber 
walls can now be commenced. Carefully cut the bricks 
to fit around the drain-pipes and the interceptor and 
rodding arm. 

The brickwork should be built with stretchers and these 
should not be laid with their ends in line to form through 
joints as in sectional bond. The bricks should be laid so 
that the end of the outside brick coincides with the centre 
of the stretching face of the inside brick, Uius ensuring that 
the joint becomes staggered or non-sectional. This bond 
is known as water bond." 

1 he theory behind tin's stagf:^crin(^ arrangement is that 
moisture is prevented from passing ilirough die wall. 
Good cement mortar of equal parts of Portland cement 
and clean sharp sand should be used throughout in con- 
junction with good hard sound bricks. Salt-glazed bricks 
have been used very considerably for the purpose but 
unfortunately, price precludes the use of such bricks. 
Whatever materials are us< d and method of construction 
adopted, the most important consideration is that the walls 
and floor must be rendered impervious to moisture. 

Ventilation 

For many years the ventilation of drains has been a 
subject of much controversy. It may be safely assumed 
that it is beneficial to have a supply of fresh air admitted 
to the manhole at a point as low as po^Mble, but not too 
low, otherwise it may be affected by the flooding of the 
chamber when a stoppage in the ditnuage system occurs. 
So long as the fresh-air inlet continues to act as an inlet 
all is well, but sometimes the currents are reversed and 
objectionable smells arc likely to be emitted from the 
manhole. 


I 
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Several measures have been adopted to ensure that the 
duct fulfils its proper purpose as a fresh-air inlet, the most 
common of these being the provision of a mica -flap valve 
inlet. Tiiis device may not be 100 per cent, effective, 
but it is the most successful to date. 

Reducing the Area 

As previously slated, it is desirable to ensure that the 
base area is large enough to enable a man tt> stand and 
work the rods, which are at least 2 feet long. A suggested 
reasonable minimum area is 2 feel 1 ^ inches x 1 foot 
6 inches. 

The example illustrated on Plate XXXIV measures 
3 feet X 2 feet 3 inches, and this is a workable size for 
a manhole at the junction of a main and three branch 
drains. 

The internal base area is too wide to be covered by an 
ordinary cast-iron manhole cover. Although manhole 
covers may be bought in many sizes, the most popular 
covers are those ranging from 2 feet 6 inches square to 
1 foot 6 inched square. 

Frames and covers are best w'hen made to the smaller 
sizes, and in the illustration the area has been reduced 
to suit a cover 1 foot 6 inches x 1 foot 6 inches. This 
opening may appear to be rather restricted in size, but it 
is ample considering that any normal man may pass 
through an aperture 14 inches square. 

To enclose the hole, four courses of oversailing 
bricks are laid at each end and two courses at each side. 
Thus the four courses which project at regular intervals 
of 2i inches from each end total 18 inch'Cs, and the two 
regular projections from each side total 9 inches, and as 
lo inches from 3 feet equals 18 inches, and 9 inches 
from 2 feet 3 inches equals 18 inches, the reduction is 
complete. 

A cheap and very eflfective way is to cover over the man- 
hole with a concrete slab, thus allowing the 18-inch hole 
to be placed in any position, but when the aperture 
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is formed with oversailing brickwork it is best placed 
centrally. 

Disconnecting Trap 

This is a very imporlanl fitting and should be connected 
to the drain within the curtilage at a point nearest to the 
^ewer. In effect it is a rather weak type of syphon con- 
sisting of a cascade inlet and a weir outflow with a “ dip 
or water seal. 

As the water and solids tumble down the cascade they 
arc supposed to develop sufficient velocity to enable 
them to rise up and flow*o\er the weir and then to continue 
their journey without further interruption towards the 
sewer. 

The djp, or seal, should prtfiect for at least U inches, 
preferably 2 inches, below the level of the weir, which 
in turn is the level of the water in the trap. 

Bends, Junctions, Etc. 

Under normal ciicumstances it is usual to employ 
junctions w'hich are cast in one solid piece and formed 
so that the invert of the main drain is at the same level 
as the branch drain. This is a very desirable condition 
and should be attained if at all possible. 

In consideration of cheapness and expediency, junctions 
are sometimes formed by placing the inlets of the various 
branch drains into odd-sized bends vvhich are laid on the 
main drain and trimmed by the brie! layer. It will be seen 
that this is really a rough and ready method, and because 
of ils cheapness it often outweighs the advantage of main- 
taining a smooth streamlined junction. 

Benching 

Between the branches, drains and !ic walls of the man- 
hole, concrete is heaped up so as to form a bank. This 
concrete is smoothed off and surfaced to serve as a baffle 
and thus return to the drain any sewage that may overflow. 
This banking up is known as benching. 
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Patent Joints 

From time to time various joints for drain-pipes have 
been placed on the market. They consist principally 
of a bitumastic band which is supposed to be self-sealing 
under almost any condition. But pcefcrencc should always 
be given to the well-proved cement joint. 



CHAPTER IX 


FIREPLACES, FLUES AND CHIMNEYS 
Principles of Combustion 

Brf'ORii considering the problem of the actual building of 
fireplaces, it is as well to be conveisant with common 
piinciples upem which tlie tire in the lircplacc is induced to 
burn, and smoke to rise in the chimney Hue. 

Broadly, air movement is due to the dilTerence in weight 
of two similar-sized columns of air- one in the Hue and 
one outside. 

The warm air inside the due expands and is therefore — 
— bulk for bulk--comparati\ely lighter in weight than the 
cooler air outside: conscqucnily, the warm air rises and 
the cooler air takes its plate. This process, along with 
other secondary iiiHucnccs, causes the lire to draw or burn 
properly. 

When building a lircplacc and a chimney breast, the 
follow'ing principles of construction should be borne in 
mind : 

(a) The area of the lireplace opening should be restricted 
to the barest minmui.u aiiow'cd. 

(b) The sectional area of the Hue should be kept con- 
tinuously regular in shape and size. 

(c) The gatherings and mid-feathcis should be clTec- 
tively bonded into the surrounding and supporting 
brickwork. 

{d) The flue sjiould not be inclined at an angle of less 
than 30 degrees to the horizontal. 

(e) The height of the chimney stack above the roof 
should be as much as possible and not less than 3 feet 
above the adjacent ridge of the building. 

(/) All chimneys should be provided with a chimney 
cap or pot that will baflle the wind and lend stability 
to the structure. 


19 
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Fireplaces and Firegrates 

A fireplace opening should be built with just sufficient 
room for fixing the firegrate. Too large an opening means 
a lot of making up when fixing the grate ; and on the other 
hand, too small an opening will mean a great deal of 
cutting away when fixing the firegrate. Therefore, it is 
imperative that the size and kind of grate intended for 
use should be borne in mind. 

A grate similar in pattern to the “ Triplex needs jambs 
which project for at least 14 inches into the room; in fact, 
some patterns of grates require a depth of 18 inches. Most 
of the ordinary types of register grates will require as little 
as 9-inch jambs. 

The pattern and style of the grate will also influence the 
area of the opening. 

If the grate is to be fitted with a back boiler, then enough 
room must be allowed for the plumber to fix the circulation 
pipes and to protect them from intense direct heat. 

Fireplace openings are very large spaces and they should 
be enclosed as soon as possible by gathering over the brick- 
work from both sides, so that the flues may be set out to 
their proper formation. 

In most cases the size of a flue for a coal -fired grate is 
9 inches by 9 inches irrespective of whether it is for an oven- 
fitted grate or for the more simple type of register grate ; 
although, in the case of a kitchen range, a flue of 14 inches 
by 9 inches is needed. Greatest care should be taken when 
building Hues to ensure that they arc kept to their regulation 
size, notwithstanding their inclination or direction. A con- 
venient method by which the sectional area of the flue may 
be checked is to hold a brick square on to the side of the 
flue and note if it just clears the opposite side. 

Covering Over the Fireplace Opening 

As soon as the fireplace has been set out and the jambs 
built to the correct height, the opening or space between 
them should be covered over. This may be accomplished 
by means of an arch, which may be supported by a wrought- 
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iron bar; or, if a relatively narrow opening, by means 
of “ welshing over.” Sometimes concrete lintels are 
employed in this connexion, but as the heat is liable to 
cause them to crack and crumble, they are not recom- 
mended fvee Plate XXVllI). 

At the level of the arching over of the iireplace, the forma- 
tion of the Hue should commence. This is done by pro- 
jecting corbelled bricks which have had their undersides 
cut aw'ay so as to help make a smooth face. The projecting 
portion formed wath the cut bricks is called gathering 
over ” to form the flue. 

The difficult task of cutting these specially shaped bricks 
can be dispensed with by buying special ''purpose made” 
bricks which are known m the tiadc as ” plinth strelchers ” 
and at the Junction w'ith the vertical face " plinth internal 
stop.” These special bricks are not used in their normal 
position but are set upside down, or in reverse position. 
Should it be desired to change the boncf, then a plinth 
header will be used instead of the plinth stretcher provided 
the bed is changed. 

The reasim for mentioning specially-made bricks in this 
connexion is that to cut bricks for gatheimg over, a great 
amount of skill is necessary and the learner is bound to 
waste or spoil at least four bricks in the process of cutting 
one good one. 

Do not forget the imporlancc of closing over the fireplace 
as soon as possible and do not allow the Hue to become 
enlarged or reduced, but keep it to Us proper size — say, 
9 inches by 9 inches for all ordinary fireplaces such as 
kitchen (oven and grate), bedroom and sitting-room 
(register grate), and for the larger type of fireplace such as 
double oven and grate range, 14 inches by 9 inches. 

Gas-fire Flues 

It is always neces.sary for hygienic reasons to provide 
gas-fires with a small flue, usually about 6 inches by 3 
inches in sectional area. This type of Hue does not require 
the formation of any special jambs or chimney-breast as 
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the flue is formed in the thickness of Ihe wall by placing a 
brick-on-edge on both faces, leaving a 3-inch space in the 
middle. 

When building a gas-flue it is essential that all surplus 
mortar should be kept out of the flue. Tins is not as easy 
as it sounds. Such a small cavity will not allow' of the 
insertion of the trowel into the flue to clear away the waste 
mortar as it is squeezed out of the joints. 

A good method of ensuring ihat the flue will not become 
blocked with mortar droppings is to place a board within 
the flue, but slightly smaller than it, and to the centre of 
which a cord lias been attached. This board may be raised 
by means of the cord as the work proceeds. 

When three courses of brickwork have .been built, take 
hold of the cord and lift the board. The surplus mortar 
will thus be brought to the top suifacc of the wall and at 
the same time a iilile of the mortar will be smootheu into 
the corners of the lluc. 

This process will prevent any mortar adhering to the 
inside face of the flue, or allow it to drop into the gatherings 
and so choke the flue. 

There arc some specialist Arms that make pre-cast 
concrete gas-fluc blocks. 

When properly used, the> will be found more economical 
in labour and material than onck ilucs. 

Regulation Sizes of Brickwork 

Almost all giatcs arc enclosed on .ill but one side, and 
the local building regulations stipulate that the minimum 
thickness of such enclosing brickwairk must be 9 inches. 
This minimum thickness is a very imptutanl factor when 
considering the size of the chimney breast, v bich includes 
an opening, two jambs and — except in the case of dual- 
purpose grates- a back or a party wa'l. 

For example, if the oven and grate have an overall width 
measurement of 4 feet and a height of 3 feet 6 inches with 
an oven which has a depth of 12 inches, then the width of 
the breast will need to be 4 feet plus two 9-inch jambs. 
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making 5 feet 6 inches. The 9-inch jambs must project at 
least 14 inches into the room. But a projection of 18 inches 
would be better and more convenient when fixing the grate. 
This brickwork, which measures 5 feet 6 inches wide by 
14 inches deep, must be carried up to the first ceiling — 
unless the breast is reduced on the top of the fireplace, 
which is an exceptionally rare occurrence. 

This may appear to be a waste of good material and 
labour. Therefore, for reasons of economy, a pocket may 
be formed between the outside of the breast <nnd the sur- 
rounding brickwork of the flue. 

No point is gained by filling up the space with solid 
brickwork, except possibly to strengthen the gatherings. 

Lining the Flue 

Ordinary coal-fires create a good deal of smoke and 
soot which pass along the Hue in the brei^st as well as in 
the stack. This soot tends to cling to the brickwork and 
the smoke is liable to percolate through the faulty joints 
of the brickwork: therefore, special precautions must be 
taken to reduce these defects to a minimum. 

This you can do by 

(a) Pargetting the Hues with mortar. 

(h) Enclosing the Hues with special liners. 

(c) Flush jointing the brickwork on the inside of the 
flue. 

Pargetting the flues means to render the inside surfaces 
of the flues with a ^-inch coat of ordinary building mortar, 
or mortar to w hich a mixture of cow'-dung has been added, 
or plasterer’s hair-mortar. 

Ordinary building mortar has already been described. 
Pargetting with a mixture of mortar and cow-dung may 
seem to be an offensive and malodorous operation, but it 
is not as bad as it appears as there is no objectionable smell 
when the ingredients are properly mixed. 

However, it is to be strongly recommended as an abso- 
lutely efficacious method of lining flues. Ordinary mortar 
is liable to lose its nature when subjected to heat and then 
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crack and flake away. Cow-dung mortar has the power of 
resisting the heal of an ordinary coal-lire and should be 
used whenever possible. Much the same as cow-dung can 
be said with regard to hair-mortar. 

The two principal types of flue-liners arc made from salt- 
glazed stoneware (the same material as is used for drain- 
pipes) and a composition of asbestos and Portland cement. 

Stoneware linings are either made m one complete piece 
or in separate sections for each side. Those that are made 
in one piece arc either circular or rectangular in section; 
they are usually 2 feet in length and are made without a 
socketed joint. 

For larger Hues -that is, for Hues of 14 inches by 9 inches 
— the square liners arc made in four pieces, or sections, and 
mitred angles. Hutt-jointed angles, allhough made and used, 
arc not to be recommended as their sides may topple over 
and so close the Hue. whereas, with mitred joints the slabs 
become interlocked and cannot be distuibed. Stoneware 
liners present a reasonably large unbroken surface to the 
passage of the smoke and thus prevent it passing through 
any w^eak brickwork joints. Also, I he smooth salt-glazed 
surface prevents the adhesion and collection of particles 
of soot in the Hue, 

The type of Hue-lmer much favoured on the Continent 
is the one moulded from cement and asbestos, which is 
quite cheap in cost and very eHicient in working. Nvne 
well, how'ever, that the material useti is very thin and that 
it should never be used by itself but always encased in at 
least inches of brickwork. 

A good and cheap method of scaling the surfaces of a 
flue is to point the joints of the brickwork in the form of a 
flush joint, thereby compressing the mortar :n the joints 
and at the same time smoothing the surface of the Hue. It 
is the texture of the bricks employco ihat will determine, 
very largely, the extent to which the soot w ill adhere to the 
sides of the flue. 

For instance, if eommon wire -cuts arc used their rough 
surfaces will provide a grip for the soot ; but if, on the other 
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hand, red pressed bricks are used, a smooth surface is 
presented to the soot which allows it to pass uninter- 
ruptedly upwards and out at the top of the chimney. 

Coring a Flue 

A further method of forming the flue — although it may 
seem rough and ready -is to core it around a drum. I'o 
do this, procure an ordinary sheet steel oil drum, about 
10 inches or 12 inches in diameter, and place it into the 
position to be occupied by the flue. Then gel a half-brick 
and pul some mortar very thickly upon one end. Now 
force this bat lightly against the drum and the mortar 
which was on its end will be pressed so as to conform to 
the circular shape of the drum. 

More half-bricks are laid around the drum to complete 
the circle in one course. 

(\mtinuc this process for three or lour courses, then 
wilhdiaw the drum about 6 inches by ivvistiug it upwards to 
prevent it being gripped by the setting nioilar. 

Not only can the vcilical portions of the fUic be built in 
this manner, ‘but uIno the oblique parts which arc always 
difficult to build even by ordinary methods. 

After the Hue has been set out- wJiieh, of Ciuiise, must 
be above the fireplace opening- the hnt kwork enclosing 
the flue may be reduced to 4-] inches thick. 

This means that the flue can now rest upon the outside 
or the party w'all for 4v inches, thus elTcciiag a considerable 
economy in space. 

For all smoke flues a minimum sui rounding thickness 
of 44 inches is demanded by local building bye-laws. 

In the building of groups of flues or chvmney-slacks, this 
minimum must be maintained between flue and flue, as 
well as between flue and outside wall. 

Of course, a 9-ineh outside w^all is belter than a 44-inch 
wall, especially when the mortar is fiiable and the weather 
is liable to open the joints, thus allowing the cold air to 
pass inwards or the smoke to pass outw^ards. 

The piece of wall between the two flues is called a 

\ 
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“ withe ” or “ “ midfeather ” and this must be, as pre- 
viously stated, at least 4J inches. 

This rule applies to every case, even when the special flue 
liners are used. 

Do not try to eliminate the midfeather by placing two 
flue-lineis back to back, as they will crack and break unless 
they have a solid brick backing. Also, the building bye- 
laws will be C(nUra\cned. 

Finally, we come to the chimney-stack proper. The term 
sta^k applies to that portion of the brickwork which con- 
tains the flues and rises above the surface (fl' the roof of 
the building, and is, therefore, fully exposed to the.; 
weather. 

Stability of a Chimney 

The hr^t thing to consider when designing a chimney is 
Its stabihly, and for this purpose no account must be taken 
of any possible values of frictional resistance when dealing 
with this problem. 

The two chief things to consider arc : (1) the weight of 
the mass of brickwork and (21 tlie aica of the surface 
exposed to the wind. 

Because the stack is hollow, and therefore not as heavy 
as a solid mass of briekworl., the authorities will not allow 
you to build it higher than f mr umes hs greatest width at 
its base when built m lime moriar, and six limes its gicatcst 
width if it is built in Portland cement mortar. 

It is in instances of this practical nature lliat the recog- 
nised advantage of cement mortar over lime mortar is 
appreciated. 

Outlets to flues ;nust always icmain open to the air. 
Chimney Caps 

Several devices have been suggested and experimented 
with by means of which the hot air and smoke can pass 
into the open air freely and not be prevented from so doing 
by opposing winds. 

It is against all the canons of good brickwork designing 
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to use chimney-pots or any other artificial aids to increase 
the draught of a chimney. 

As it is considered undesirable to use chimney-pots on 
a chimney-stack, and yet have some guarantee that the 
chimney Hue will not be a smoky one, an excellent finish 
may be found by placing half-bricks two courses high on 
each corner of the chimney-stack or flue, and then cover 
over the flue with a “ York ” flag or a concrete slab. 

This arrangement will produce an excellent — although 
somewhat plain — form of cap. 

To assist in baffling the wind, so that it docs not blow 
sharply across the top of the chinfmey-pot, several types of 
louvres have been devised and which are more or less 
successful. 

It is common practice nowadays to give the chimney- 
stacks an attenuated cflect by denuding them of all embel- 
lishments; however, there still remains a lot to be said for 
giving a chimney-stack a good base and a iTlirly heavy cap, 
if only as a means to increase its stability by the addition 
of the extra w'cight. 

Heavy and projecting caps arc liable to bailie the wind 
and thereby to prevent the rising smoke to escape and 
consequently retaining it within the flue. This retention 
of the smoke will result in the newly formed smoke 
being unable to ascend and consequently it billows out 
into the room. 

To set a chimney-pot is not an easy task. The beginner 
would be well advised to confine his attempts to pots less 
than 2 feet in height. 

Commence to set the pot, after having levelled the brick- 
work, by placing a small piece of slate, .roughly 6 inches 
square, diagonally upon each corner of the flue. 

If this IS not done the pot will rest upon each side of the 
flue and the corners will remain open. But, if after having 
laid the pieces of slate and thereby sealed the corners, a 
half-brick is bedded over them and the mortar pressed 
tightly up against the pots a secure fastening is ensured 
(see Plate XXIX). 
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If this is not done the pots will blow off, especially if 
they are situated in an exposed position and not weighted 
at the base. 

A cheap and effective wind baffle may be formed by 
bedding a slate so that .at least 6 inches of it projects above 
the top of the stack. The sla^te should be placed so that it 
is at right angles to the prevailing wind (see Plate XXIX). 
As this wind strikes the baffle it is deflected, the smoke 
behind the slate rises up the other half of the flue behind 
the slate and thus escapes into the open air. 

To protect the chimney caps from the effects of the 
weather, all chimney-pots should be flaunched and the top 
surface of the stack covered with cement mortar. 

One of the most difficult parts of the operation of setting 
a chimney-pot is that of fixing it truly vertical. So, to plumb 
a chimney-pot it is necessary to have someone to stand 
upon the ground to sight it for you, as jt is impossible to 
plumb the pot whilst standing on the scaflbld because of 
Its peculiar battering shape; and circular pots are more 
difficult to plumb than square ones. 
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SPECIAL FEATURES OF BRICKWORK 
Setting a Washing Copper 

In the main the foregoing chapter dealt with the construc- 
tion of flues and fireplaces and chimney-stacks in general, 
and in the mam the remarks may be applied to chimneys 
other than house chimneys, fireplaces, etc. 

A more difficult proposition is the setting of an ordinar\ 
copper (or boiler), and it requires a fair amount of know- 
ledge and experience in order to be able to complete the 
job satisfactorily. 

It is important to remember, when tackling this job. 
that the shell of brickw'ork which so effectively shields a 
copper is only 4k inches thick. There must be sufficient 
space between the copper and the flue, which is ne;.t to and 
against the ihin iron-work. Also, the outside brick sizes 
on plan must be kept down to the minimum. If this latter 
is not done the casing of the copper will become incon- 
veniently large. 

Types of Draughts 

As the style of the setting has an important bearing on 
the working of the builcr, three different methods of forming 
the flues wall now be described, The\ arc : 

{a) The open draught. 

{b) The split draught. 

(c) The wheel draught. 

All coppers must have a cast-iron firebox which usually 
— though not alwa\s - includes the bottom fire-bars and 
an ash-hole for clearing the spent coals. 

To arrive at the correct size for plan, at least 4^ inches 
must be allowed beyond the top flange of the pan and the 
square of the plan will be set out as follows : Diameter of 
pan 24 inches, flange 1 inch, brickwork 4^ inches, equals 24 
inches plus 2 inc j;ies plus 9 inches equals 2 feet 1 1 inches square. 
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More often than not the copper is placed into an internal 
angle, and when placed in such a position quite a large 
amount of brickwork can be saved. 

Having decided upon the shape and size of the brick- 
work, leave a space for the ash-hole and build up the brick- 
work to a height of two courses. Upon this brickwork rest 
the firebars and firebox frame. 

The Open-Draught Method 

Suppose the open-draught method is discussed first, as 
it is the easiest to construct. 

Continue with the next course of bricks by lining the 
space around the fire-bars with fire-bricks, flicn level the 
course right through and carry on with the outside 4Uinch 
shell until the required height is reached, which will be 
3 inches below the finished level of the top of the copper. 

Fill out all the corners so that they rouglily conform 
to the shape of the copper, and then finish ofi the corners 
by smoothing them with mortar. 

It will be seen that no part of the copper is in direct 
contact with the brickwork, and the operation is completed 
by placing the copper into its fma) position by allowing it 
to rest upon three or four bricks which are used as temporary 
packings. 

Completely enclose the space between the Inulcr and the 
brickwork by setting heading bricks, the tails of which 
have been specially cut to fit closely to the shape of the boiler. 

These headers should fit securely underneath the nm 
or flange of the cast-iron boiler and thereby hold it in a 
suspended position. 

Finally, remove the packing as the sealing-off proceeds 
and then flaunch the top surface of the brickwork with a 
gauging of mortar composed of two parts of finely crushed 
granite with dust, and one part of Portland cement. An 
excellent boiler cover may be provided by a 2Uinch “ York ” 
flag having a hole cut in it to receive the flange of boiler. 
However, to ensure success, the flag must be firmly bedded 
upon a sealing course of brickwork, as previously described. 
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The Split-draught Method 

The split-draught method is somewhat similar for the 
first two courses as for the open-draught method. Next, 
the end of the firebox is built up on the top of the fire- 
bars, leaving the sides of the firebox completely open. 

The boiler is now' rested upon the bi ickwork at the end 
of the firebox and the brickwork raised around the seating. 
After this the pan is removed and the brickwork shell is 
completed by building the outside 41 inches of orickw'ork 
and casing the corners which arc built slightly stronger 
than the walls. 

It is because the brickwork at the back of the boiler is 
built solid that the hot gases arc diverted or split -hence 
the name of the method "* split draught.'] The boiler may 
be covered in by cither of (he methods previously described. 

The Wheel-draught Method 

Last and best is the whecl-dtaught method, because the 
maximum calorific value is obtained from the fuel used by 
the means of'a helical Hue. This winding flue is built around 
the boiler. One side and the end of the firebox are enclosed 
with fire-bricks, the open side being left to form the Hue 
which is gradually reduced in size so that it is about 4 inches 
w’iilc by 3 inches deep for the greater part of its length. 

It is the biickwork, which must be properly cut and set, 
which makes three sides of the flue as the last remaining 
side is formed by tlie ironwork of the pan itself, and to 
w'hich the bricks arc made to lit very snugly. 

One complete circuit of the boiler is made by the flue 
so ^hat, when it reaches to within 3 inches of the lop of the 
boiler, it is sitoaicd at the back of the c(*pper and in a 
position to join with or enter the main flue. 

Building a Greenhouse Boiler 

Building a greenhouse boiler is somewhat of a rather 
different proposition. So far as the boiler itself is concerned, 
there is little or no brickwork to contend with as, apart 
from the front and the end, all the sections are similar. 
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There is no need to gather the flue as it is brought to- 
gether to fit a cast-iron pipe which is usually situated at 
the top of the boiler and should always be above ground 
level. 

Therefore, it is necessary to set out the base of the stack 
large enough to take the flu-^ with its protecting brickwork 
— but not to include the boiler. 

Building a Large Chimney-stack 

Usually, a 14-inch square flue is ample for most boilers, 
which means that the base will be 2 feet 7^ inches square 
when measured on the outside. Until a height equal to 
one-third the total height of the stack is reached, the work 
should be kept plumb. At this level the brickwork may be 
reduced by two courses of plinth bricks to a thickness of 
4^ inches for the remaining two-thirds of its height, which 
should never exceed six times the length of its ba>e. 

All effective top to a chimney-stack maf be made by 
oversailing the cap until the brickwork becomes restored 
to its original thickness *4' 9 inches for a height of about 
four courses. / 

A further addition of a 12-inch gla/cd stoneware drain- 
pipe placed so that its socket is secured by two courses of 
brickwork which have been set in ccnicnt mortar, the re- 
maining 1 foot 6 inches of the drain-pipe being allow^edlo 
project abovethecapofthechimney,will increase ihedraught. 

A firm base is required for such a heavy pipe, otherw^ise 
it will overbalance and pull a part of the chimney-stack 
down with it. 

By increasing the thickness of the brickwork at the cap 
of a chimney the wind is deflected sidewayi^ and upwards so 
that its striking force is considerably reduced. 

Waterproof Basement Walls 

As greenhouse boilers are generally built in a pit below 
ground level, the following outline is given to explain the 
best way to prepare the chamber. 

Excavate sufficient ground to receive the^boiler, the base 
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of the chimney-stack, fuel bunker and ash chamber, taking 
care not to make the mistake of setting the job out so small 
as to hold only the boiler. 

Having excavated the ground for about 2 feet more than 
the nett area, cover the site with concrete to w'hich a water- 
proofing compound has been added. Whilst the concrete 
is still green, place two 3-inch thick planks upon it, and 
place them 3 inches apart, which space is then filled in with 
concrete. This will make an upstand of 3 inches by 3 inches 
ail around the boiler-house, and w'lll be the base of the core 
of a 12-inch retaining wall. Build the outside shell of 
4i-inch brickwork for atioui foui or five courses and then 
raise the inside brickwork by the same amount. 

When these two 4^-inch walls are levelled, fill in the 
cavity with concrete of the same mixture as was used for 
the floor. After the concrete is levelled the process must be 
repeated, but not so as to raise the wall for more than five 
courses at a time. 

Failure to regard this rule will mean that the brickwork 
will tend to bulge and sw'elL Further strengthening may 
be obtained by placing special iron ties across the wall 
at each setting. 

By this process a compound wall comprising two leaves 
of 4^ inches of brickwork interleaved with a 3-inch w'all of 
water-proofed concrete has oeen formed. 

Probably this method of building may sound elaborate, 
but is really quite simple in constr* ction and efficacious 
in use, 

TanJeing a Basement 

There are, however, many other ways of building base- 
ment walls that will ensure waieriightness ; and they, of 
course, are considerably more experove. 

One of these methods is to build tb.c walls in the same 
manner as previously described, only in this instance a 
narrower space is left — say, inches — which is filled up 
with a molten mixture of equal parts of pitch, tar and sand 
after every five^courses have been built. When the mixture 
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in the cavity has set or solidified, the brickwork can be 
continued. 

As soon as the wall is 9 inches clear of the ground level, 
the remainder of the wall may be built up as solid brick- 
work; this will mean a reduction in the thickness of the 
wall from 10^ inches to 9 in*"-hcs. 

Either of the foregoing methods of building walls below 
ground level is applicable to such work as garage pits, 
weighbridges, and so on. 

Subsoil Drains 

It is very desirable that, wlien and where possible, the 
ground should be well drained by means of agricultural or 
subsoil drains sc as to relieve the water pressure on the 
walls and floors. 

This system of drainage is simplicity iisclf All that is 
neecssary is to dig a trench from the pit to an open water 
course, so that the bottom of the trench has a^slight gradual 
fall away from the building. Into this cutting place 
drain tiles— or, as they are sometimes Ciilled, drain-pipes ; 
which are un^Kketted and unglazcd, and made from 
earthenware - not stoneware. These tiles are rarely, if ever, 
made longer than I foot and arc 3 inches, 4 inches or 
6 inches in diameter. 

Laying these tiles is quite a simple operation. 

Having bottomed or straightened the bed of the trench, 
place the tiles in a direct line, leaving a space of about 
i inch between each pipe, and cover them over with any 
coarse material such as broken bricks, shingle, ashes or 
furnace refuse for about 2 feet, and then replace the c’.xa- 
vated soil. 

On the completion of the filling-in of the trench, an 
amount of surplus soil will remain; this should not be 
removed from the site because all soils expand when 
excavated, and after a while they contract almost to their 
original density. Therefore it is advisable to heap up the 
surplus soil on to the top of the trench and allow it to 
weather down to its normal level. ^ 
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For walls which are built below ground level, it is recom- 
mended that a good type of brick, possessing a fairly dense 
character, should be chosen. The brick should be abso- 
lutely free from lime and may be made from shale providing 
that it does not contain carbon in any appreciable degree. 

As previously mentioned, the subsoil effluent should be 
emptied into a water-course. In a built-up area this may 
not be practicable and the subsoil water may have to be 
disposed of into a foul scwci. 

This condition is liable to lead to complications unless a 
few simple rules arc observed. Firstly, the subsoil water 
should enter the manhole as near as is possible to the 
ground level and the foul-sewer invert should be as low as 
possible so that the maximum vertical distance is obtained 
between the level of the two drains. Secondly, the chamber 
should be adequately ventilated to prevent the collection 
of foul gases which may pass along the drain and, by escap- 
ing from the open joints of the drain tiles, crcalc a nuisance. 
Lastly, it is advisable to insert an interceptor in the sub- 
soil dniin at the point of entrance to the drain. 
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ROOF COVERINGS AND REPAIRS 

Although the trade of slating and tiling is not — strictly 
speaking — bricklayers’ work, most bricklayers are able to 
deal with this work in a satisfactory manner. 

It is not intended, Inwever, to go into all the details of 
slating and tiling in this volume, but rather to deal with 
as much of the subject as will enable the learner to cover 
a small roof such as for an outbuilding or a private garage. 

Practical Slating 

Slating consists of laying and fastening slates upon 
battens in such a manner that, under normal conditions, 
they will form a watertight roof. Slates shoTild be always 
cut so that their length is equal to double their width — 
except in one or two exceptional cases — so that there arc 
many sizes, from twenty-four twelves to sixteen eights — or. 
as the text-books have it, all the female ranks in the 
peerage. 

There are two ways of securing slates to the battens- - 
one is by nailing them at their head, and this process is 
known as “head ” nailing, and the other one is by nailing 
them half-way down their sides, which is known as centre ” 
nailing. To secure the slates to the battens, it is advisable 
to use the galvanised iron nails which are specially sold as 
slate-nails. Should copper nails be available, they art to 
be preferred to the galvanised iron ones. 

The first row, or course, of slates is always shorter than 
the rest of the normal courses— that is to say, about 1^ 
inches greater than half the full length of a normal slate, 
the width remaining the same. 

These slates are called “ eaves ” slates, and slates of a 
similar size are used for the last course in much the same 
manner and are called “ ridge ” slates 
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Making the Gauge 

Before a roof can be covered with slates — or tiles — it is 
necessary to work out a convenient gauge or spacing 
between the supporting battens. The battens are strips of 
wood from 12 feel to 18 feet in length, varying in size from 
H inches by inch to 2{ inches by 4 inches, and they 
regularise the coursing of the slates 
The gauge is also the “same as the margin, oi exposed 
surface of the slates. 

Another point to remember is that the lap of a slate is 
the amount by which it co\crs the head of the slate in the 
course next but one below. To find iJje “ gauge " for the 
battens, make the following calculations a.^ for 18 inches by 
9 inches slates laid to a o-inch lap 
Centre Nailing : 

lenetb lap 
Gauge - — - 


18 in. - 3 in. 

— — H inehes. 

2 

Head Nailing : 

length — lap — 1 

Gauge - 

2 

18 in. 3 in. I in. 

• — = 7 inches. 

2 

Head nailing is a weaker form of slating than centre 
nailing on accoynl of the long leverage which tends to 
cause the slates to lift in a high wind. Head nailing is 
slightly more expensive than centre nailing because the 
gauge is usually +-inch less. 

Never make the pitch of the roof less than 37i degrees, 
otherwise the wind may catch the tails of the slates and 
rip them olf or drive the rain underneath them. 

Commence to lay a course of slates by placing the 
slates in succc«ssion, using the batten as a guide to the 
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horizontal, and nail each one as the work proceeds until 
the course is completed. The next course should be laid 
so that the tails of the slates are centrally over the joint 
between any two of the slates in the course underneath, 
and this entails the employment of cither a half-slate or a 
slate-and-a-half slate at the rommencement of each course 
at each end. 

As their names imply, a half-slate is a whole slate which 
has been split equally down its length and is now only half 
of its original width, and a slate-and-a-half slate is a slate 
which has been cut, at the quarry, to include an extra half- 
slate width. The lengths of these slates will remain the 
same (20 inches), but their widths will now be 5 inches and 
15 inches respectively. Altering the widths in this manner 
produces an elTect similar to stretcher-bonding in brick- 
work. 

Holing the Slate 

Hole the slates by placing the slate upon a brick or an 
iron dog, and give it a sharp tap with the pointed end of a 
bricklayer’s scutch on the wrong side of the slate. 

Cutting the Slates 

Similarly, to cut a slate, place it on the support as before 
for holing, and then strike it with the edge of the laying 
trowel; if it should be loo thick or too hard to cut easily, 
then a scries of holes must be made witli the pointed edge 
of the scutch, and it will then break away very freely. 

Repairing a Cracked Slate 

To repair a cracked slate, raise both pieces of the slate 
very carefully with a laying trowel and insert a piece of 
sheet zinc, which should be as long as the margin plus the 
allowance for the nail hole, underneath the broken pieces. 

It is imperative that the cracked slate should be lifted 
first because the weight of all the other slates which are 
above it will be pressing it down and the zjnc will be pre- 
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vented from sliding underneath and it will tend to buckle 
up or tear apart. 

Repairing a Fallen Slate 

As the slato-nails rusi or break away, tlie slates will begin 
to drop, and to make an effective repair job it is first neces- 
sary to remove the slate altogether, thus exposing the batten 
to which the slate in the course below had been nailed. To 
this batten nail a copper or lead strap so that it hangs 
about 2 inches below the tail of the slate to be repaired. 
Now replace the slate by sliding it into position and then 
turn the end of the strap over the tail of the slate so as to 
prevent the slate from dropping out of position. 

The foregoing-^-cracking and slipping — arc the two most 
common defects in slating with a description of tlic usual 
methods of effecting a repair. 

There are other defects which are likely to arise in con- 
nexion with a slated roof, such as the breitkmg away at 
mitred hips and the dislodgcrnent of ridge tiles; but as 
these are fairly straightforward matters, their repair does 
not call for any explanation. All that is required is the 
replacement of the ridge tiles. There is quite a similarity 
between slating and tiling as the tiles are set out, arranged 
and laid in the same manner as for slates. Repairs are 
also effected in much the same manner. 

Practical Tiling 

Plain tiles are, roughly, lOi inches long by 7 inches wide. 
They are smaller than the smallest slate, consequently the 
gauge for the battens is considerably less^ — which is, ks a 
rule, from inches to inches. 

There are many special tiles used for roofing and they 
are made to fit various parts of the roof. 

Tiles are made artificially from a plastic material; there- 
fore, it is possible to mould and shape them to fit into 
positions to which slates could never be applied, as it is 
practically impossible to obtain any shape other than the thin 
flat sheets of slates, because they are split from a natural rock. 
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Tiles, like slates, may be nailed to the battens, but this 
method is not to be recommended as a careless tap with 
the hammer will break the tile. Tiles— that is, plain tiles— 
should be wired to the battens by passing a wire through 
the nail hole, around the batten, and fastening the two ends 
underneath by twisting them together. 

Repairing a Fallen Tile* 

When replacing tiles that have shpped from their correct 
position, it may be considered advantageous to get inside 
the roof-space and to pull the new tile upwards and between 
the existing tiles by means of a piece of copper wire which 
is then threaded around the batten. Secure the tile by 
twisting the wire as before. 

It is not advisable to use lead straps to support the tile, 
as recommended for slates, but zinc interlinings may be 
used as these have no appreciable thickness which may 
cause the tiles to rock on the ones underneath. 

Some types of plain tiles arc fitted with two small pro- 
jections at their head, and these form an integral part of 
the tiles and arc called nibs. Nibbed tiles are to be preferred 
to those w'ithout nibs as they will support themselves 
without nailing or wiring. This is because the nibs act as 
claws by catching on to the upper edge of the batten. 

Defects in Tiled Roofs 

Roofs which have been made with nibbed tiles are very 
difficult to repair. The most common defects of plain tiles 
are* (a) lamination; (b) tail sphtting, and (c) vertical 
cracking. 

Lamination is a disintegration of the material due to the 
action of sulphuric acid upon faulty r uderial. Tail splitting 
is caused by the action of frost upon the water con- 
tained underneath the tail of the tile. Vertical cracking is 
due to the tile not resting evenly upon either the batten or 
the tiles underneath it and subjected to greater pressure on 
one side than the other. 
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Good plain tiles are always made with a longitudinal 
camber which prevents most of the foregoing troubles. 

There are many other types of tiles such as pan tiles, 
Roman tiles, interlocking tiles and so forth. The methods 
of forming roof coverings with the various forms of tiles 
are illustrated in the volume on roofing in this scries. 

One of the most important considerations when tiling 
or slating a roof is to give the tiles or slates a good lift at 
their lower edge, or caves, by means of a tilt-fillct or fascia 
board and, most important of all, see that there arc always 
three thicknesses of liles or slates over each batten. 

Slates have a further use in the formation of damp-proof 
courses and tiles may be put to a further use — that is, to 
shed water clear of walls at copings, etc. ; and this is known 
as “ creasing.’' 

Floor Tiling 

So much for roofing. 

We will now discuss another aspect of tiling — that is, 
floor tiling, which is often considered as part of the brick- 
layer’s craft. 

First of all, a good foundcUion for the tiles is needed, and 
this is best made by forming a layer of concrete at least 
4 inches thick. The longer it can be allowed to remain 
before covering it with tiles, the better, because any subse- 
quent movement in the concrete, whilst it is setting, will 
also alTecl the finished tiled floor. Nothing can be done to 
prevent any movement once the concrete begins to set, as it 
will move and pull the tiles with it. Therefore, to minimise 
the movement of the concrete, or perhaps to locahseUhc 
movement, the concrete should be laid in bays not exceeding 
6 feel by 6 feet and provided with expansion joints. 

There arc many forms of expansion joints, one of the 
most effective being formed by placing a ^-inch board 
between two of the bays which is removed before the con- 
crete on both sides of it has set. To ensure good results, 
the hole may be left clear and afterwards a strip of brass or 
similar metal, which has been doubled to form a flattened 
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U shape, may be placed with the rounded end uppermost, 
to coincide with the height of the finished tiled surface. 
Metal expansion rods save a great deal of trouble when 
laying the floor because they can be used as screeds or 
guides to which the tiles may be subsequently laid. 

If, however, metal expansion rods are not available, the 
screeds must be run either in cement, or they may be 
formed of slate battens whpn there is to be no specially tiled 
margin. Should it be necessary to form a tiled margin to 
the floor it is advisable to complete this first and thcti to 
use the margin as a screed for the main portion c'fthc tiling. 

The way to run a screed'is to level a dot from the threshold 
or the finished Hour surface, by using a piece of tile bedded 
on to some mortar, and by levelling Iron; this dot, place 
two more dots at the ends of each long wall. 

Between the two dots, place the mortar in a line. Level 
the mortar with a long parallel rule or slraighicdge until 
you have formed a continuous flat prism of mortar extend- 
ing along the floor and down both sides of the room. When 
they are set, these two strips of mortar will support the 
rule, and by using it in this manner it will be possible to 
estimate the amount of mortar that will be rccjinred to bed 
the tiles by placing a piece of tile so that its upper surfiicc 
coincides with the under edge of the straightedge. Next, 
spread a patch of mortar, consisting on three parts of sand 
and one part of cement, on ihc floor in an even manner 
For this purpose use the back edge a laying trowel and 
allow the mortar to set until il is in a mi-plastic condition 
To piece up to the wall, or to run a margin, lay a board 
on ks flat side, and weight it down with bricks so that it 
cannot move, aild then drop the tiles on to the bed and 
gently pusli them up to the board. Coriiinuj this process 
by placing the tiles as closely as possible on the bed until 
the tiles are in their final position. 

It is absolutely essential to have the bed as level as pos- 
sible and to keep the tiles perfectly close to one another 
whilst they are being laid. All that is required is to place 
the tiles directly into position. 
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Do not slide them on to the mortar bed if it is possible 
to avoid it, and do not allow any room for a mortar joint 
between the tiles as when finished they should not show 
any mortar, the joint being skin-tight. Keep the tiles up 
to the rule, and should they be too high give them a sharp 
tap with the handle of the trowel, at the same time casing 
the surrounding mortar bed accordingly. 

When all the tiles have been I^id they should be allowed 
to set, and this will take some considerable time as the tiles 
are soaking wet through, having been saturated preparatory 
to being laid. Do not mistake the drying of the tiles for 
the setting of the mortar bed, because, although the tiles 
may still have a damp appearance, they may be firmly set. 

Upon the surface of the partially set tiles pour some grout 
— which is Portland cement mixed to the consistency of 
cream “then brush the grout well into the joints with a 
soft hair sweeping-brush. Repeat the process by adding 
a thinner grout until it is not possible to bmsh any more 
of it into the joints. 

When the grout has almost set it may be cleaned off' in 
one of two ways, firstly by washing off the cement grout 
which has lain upon the tiles with water and a sweeping 
brush; or, secondly, by covering the whole of the tiles with 
sawdust. Jn the first case, the application of the water 
tends to wash a little of the cement out of the joints, 
although by keeping the tiles wel over a long period a better 
and more rigid surface is obtained. In the second case the 
sawdust absorbs the moisture out of the grout and as it is 
swept away it has a scouring elfect upon the remaining 
cement causing the tiles to dry before they arc thoroughly, set. 

Repairing a Loose Tile 

Sometimes a tile may work loose, and to repair it one of 
two things may be done. Either 

(a) soak the tile and its surrounding joints with water 
until it is saturated, and then brush some grout into 
the joints, trying to get a Little underneath the tile if 
possible ; or 
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(b) lift the tile from its neighbours by using two trowels 
as levers — chisels are too thick for this purpose — 
then cut away the old bed and clean the side joints 
and then the bed of mortar should be re-laid. Next 
replace the tile and finally apply the grouting as 
before. 


Wall Tiling 

In some respects the process ot Uling a wall surface is 
similar to that of floor tiling. For instance, a bedding 
surface must be obtained by scrccding with mortar to 
receive the tiles. To do this it is necessary to screed the 
wall and to coat, or to render it, with a Uiycr of Portland 
cement mortar sc) that it presents a Hat and untwisted 
surface. This process is called "" liunkinf^'' the wall. A 
rule must now be prepared as a guide to the finished tiled 
surface vvhich, being vertical, is a rather more dithciilt 
operation than Fn ming the horizontal bed for the floor. 

The tiles should be saturated before they are laid - -then 
take a tile in your left hand and butler the back of it with 
mortar and place it as near as possible in position. Allow 
it to rest upon its lower edge, keeping the ,'idc close up to 
its position against the adjoining tiles, tlicn lap the tile 
home with the handle of' the trowel. 

A good craftsman will place the tiles into their correct 
position by a pushing movement w ih the left hand and 
will not allow the mortar to creep in between the tiles. 
Should the mortar get between the tiles the joint will 
become too thick and it will be impossible to keep the 
tiles in their cofrect line with one another and the joints 
will be uneven. 

Make sure the tiles are as near as possible in their correct 
position as they are set, as it is fatal it ihework to attempt 
to knock them back or to bring them forward. Having 
completed the lile-fixing rub the surface of the tiles with a 
skimming of Keene’s cement and this will make a good 
finish to the job by filling in the surface of the joints. 
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When the cement has almost set it should be cleaned from 
off the tiles with a clean dry cloth. 

Jointing Between Woodwork and Brickwork 

Pointing the joint between the window and door frame 
and the wall is always a difficult operation because ordinary 
mortar will not adhere to wood or metal. It is advisable 
therefore when making good the joint betw^een wood and 
metal frames and the surrounding brickwork to use a 
special pointing matenal. The most common of all such 
materials is known as ‘‘mastic” cement, which is a 
mixture of silver sand, litharge and linseed oil. As the 
material is rather expensive it should be used very sparingly 
and carefully. 

Clean all the mortar out of the joint and then press 
the mastic cement into tlic cavity, and when it is certain 
that the joint is completely tilled, add a little more mastic 
to the surface ol' the joint in excess of that normally re- 
quired. When the packed joint has been ” roughed ” 
in this manner, smooth the mastic down with a pointing 
trowel or a special jointer so as to form a flat finished 
joint. 

To form a marginal joint place a plasterer’s lath down 
the side of the frame and lightly resting upon the joint, and 
then by running the point of the trowel down the edge 
of the lath a nice parallel line will be formed. Apply 
the trowel to the brickwork and gently scrape away the 
surplus mastic to finish the job. 

Instead of using a lath you may form a triangular fillet 
with a jointer tool which will produce a finished suBface 
of half-an-inch or, if desired, three-quarters of an inch. 

To prevent draughts, the mastic should be run all around 
the openings and the metal window frames. Also the 
joint between the window bottom and the stone or brick 
cill should be filled with mastic cement as a special pre- 
caution against the damp penetrating. 

It is also considered good practice to point the joints 
in the brick cill with mastic cement. 
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Air-bricks and Ventilation 

Another feature of construction with which a beginner 
must concern himself is the provision of a means of the 
ventilation of rooms, floors, drains, etc. Normally this 
is accomplished by building air-bricks into the walls and 
flues which have direct access to the open-air. 

Air-bricks arc usually made from brick-carth in the 
shape of a hollow brick ‘the face of which is perforated 
to a pattern. I’hc holes do not pass through a solid brick — 
it is only the shell of the brick which is perforated on the 
face. 

Some air-bricks are made of cast-iron and some are 
home-made wilh pieces of tiles, but in every case they 
should be relieved of the weight of the brickwork above. 
This statement mainly applies to lai-ge gratings of 9 
inches by 9 inches and more, whereas the usual small 
gratings of 9 inches by 3 inches arc so small that resistance 
to compression may be ignored. 

When setting air-bricks make sure that the hole on the 
inside of the wall is covered w ith a piece of slate to support 
the brickwork which lies on the top of it. To do this, 
trim a piece of skitc (as described in roofing repairs) to 
the width and allow for a scaling on the brickwork of at 
Icasi 3 inches on each side of the hole and bed it very 
gently by rubbing it down into the mortar. When laying 
the bricks on the tup of the slate care must be exercised 
or the slate wm‘11 crack and possibly collapse. 

Cast-iron or concrete boxes whis.h enclose mica-flap 
ventilators arc now made for ventilating manholes, but 
these require no special instructions as there will be no 
weight placed uj5on them. 
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SPECIAL BRICKS 
External Angle Bricks 

Up to the present we have only discussed the manufacture 
and uses of ordinary common bricks, but there are many 
other special shapes and sizes of bricks which are made 
to suit many different purposes. 

The most common purpOvSe of these “ special ” bricks 
is to ease the sharp external angles of pilasters and stopped 
ends so as to prevent the sharp arrises from being snipped 
and broken. 

When the angle is rounded off the brick is called a 
" Bulnose,” which may be of any radius from 1 ^ inches to 
4^ inches. Bricks which have a reverse cufve arc called 
“ Cove bricks ” and these are mainly used for internal 
angles. 

Next in order of popularity is the Chamfer ” brick — 
which is generally cut at 2 ^ inches from the corner to form 
a splayed surface which is uniform at 45 degrees. There 
are many other angle bricks such as “ Mop-slatf Beads,” 
“ Reeds ” and “ Rolls.” 

Moulded angles begin and finish with a square angle 
and to do so another special brick is needed which is called 
a ” Stop.” The most important thing to remember with 
regard to stops is that they are handed — that is, made to fit 
the right hand and the left hand. Make sure thatryou 
get the hand required for the particular piece of work 
upon which you are engaged. 

Reduction Bricks 

As walls are increased in height so they are propor- 
tionately reduced in thickness, and to accomplish this a 
special brick called a “ Plinth ” is used. Plinths are 
special bricks which are bevelled on their face to a slope 
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of 45 degrees, thereby reducing the top bed by 2i inches. 
Also, these plinth bricks are produced in many other shapes 
and sizes, external and internal returns, external and 
internal stops, and so on. 

Weathering Bricks 

Cills and copings need special bevelled surfaces to act as 
watersheds and they shou|d be made with a groove for a 
water-bar in the case of a cill brick and with a groove on 
the underside to form a throating in both cases. These 
lower edges should always be made to project beyond the 
face of the wall. 

The purpose of the grooving is to prevent the water 
from running down the face of the cill or epping and under 
the projecting lower edge continuing down the face of the 
wall underneath the protective brickwork. When there 
is no groove, the bevelled brickwork only partially acts as a 
watershed. The groove interrupts the (low of the water 
because of its inability to flow uphill. This grooving is 
called throating, and a substitute for it may be obtained 
by placing plain tiles with their nibs facing downwards 
underneath the bevelled bricks that have not been grooved. 

Other Special Bricks 

There arc special bricks used for other purposes such as 
arches, sewers, floor paving, string courses, bases and so on, 
but they will not be discussed here as they call for an 
amount of exceptional training in orOer to lay them. 

There is not much ditficuhy in laying special bricks — 
that, is, where they act as a substitute for common bricks 
on angles — the chief points of interest being as follows: 
instead of holding the plumb-rule about 1 inch from the 
corner as is normally done, it must now be held 3 inches 
from the corner. Place the plumb-ruic that it is on the 
flat portion of the brickwork and not on the moulded part 
of the brickwork. 

When levelling cill and coping bricks keep the top arris 
of the bricks in line and level by means of a straightedge. 
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But, if the bricks are not regular and true lo shape and if 
the bricks are projecting past the face of the wall the top 
must be treated as a secondary consideration. This latter 
procedure is necessary, because the bottom arris is the eye 
line. 

There arc several methods of building solid walls as well 
as building hollow walls with bricks and hollow terra-cotta 
tiles. 

Hitherto 1 have only dealt with 4i-inch, 9-inch, and 
12-inch solid walls, and now w'e will consider hollow walls. 



CHAPTER XII 


SPECIAL WALL CONSTRUCTION 
Cavity Walls 

In the normal way a cavity wall is built for three reasons : 

0?) to prevent the conduction of moisture through the 
porous brickwork of outside walls, 

(h) to provide thermal insulation, and 

(r) to provide acoustic’ insulation. 

The usual method of construction is to build two 44-inch 
walls with a 2-inch space between then4. At no time 
should either wall or leaf cT the compound wall come 
into actual contact with the other. 

Although we must observe this condition a means of 
obtaining mutual stability must he provided. This is 
usually accomplished by fixing honzontal lies of metal 
or bricks at frequent intervals during the building process 
throughout the wall area. 

To do this, the outside leaf is built up for four or five 
courses in height, and then it is left and work pro- 
ceeded upon the inside, leaf which is raised to a similar 
height. It is at this level that the metal ties are placed 
upon the brickwork across the cavity at intervals not 
exceeding 1 yard. 

Proceed with the work as before and then place another 
series of tic irons across ihe cavity in such a position that 
they<,w'ill be midw^ay between the ties previously laid. As 
this process is continued the wall-ties wi^l Oc staggered 
vertically. 

Ensuring a Cleon Cavity 

One of the most important points that a bricklayer had 
to consider during the building of the cavity wall is the 
prevention of mortar droppings collecting at the base 
of the cavity, or upon the wall-ties and window and door 
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frame heads. If this precaution is not observed, then 
the whole value of the cavity wDl be lost when the mortar 
solidifies. Obviously, then, the cavity must be protected 
by some form of covering. 

One method is to obtain a long band of straw which 
is about 2 inches in diameter, which has been securely 
bound, and to which cords have been attached at intervals. 
This straw band is rested upon the ties and the cords drawn 
out in such a manner that they rest upon the inner leaf of 
brickwork. The outside face work is raised for five 
courses, and then the cords are lifted and placed on the 
top of it. Then the inside face work is raised and the 
straw band raised to the top of the cavity. On reaching 
the lop, the band is raised clear of the brickwork and sub- 
sequently cleaned of mortar. 

Transverse Tying 

When this has been done the lie-irons may be laid and 
the work proceeded with as before. 

A similar method is to use a slate batten instead of a 
straw band, preference being expressed for the straw band 
as it is more phable and will give way to any undue regu- 
larities in the width of the bricks, whereas a batten will 
catch underneath a projection and either hold fiist or 
dislodge the green brickwork. 

A fault often experienced with cavity walls is that the 
mortar droppings are apt to collect upon the tie-irons 
when the foregoing precaution is not taken, and this may 
be prevented in part by inserting the laying trowel into the 
cavity and smoothing the joints of the inner leaf rather 
than leaving them to exude and project.’ N.B . — Golden 
rule : Keep the cavity clean. 

Cavity walls should always be adequately ventilated, 
and this may effectively be done by inserting air-bricks 
at the base and the top portion of the wall. Ihe lop of 
cavity should always be effectively sealed by running a 
course of headers along the top of the wall just underneath 
the wall-plate. 
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Sealing of Ventilators 

Also, the enclosing of ventilators is a point that must 
not be overlooked. They should be totally enclosed by 
boxes made from pieces of slate which are carried across 
the cavity so that the stagnant air in the cavity does not 
enter into the room through its ventilator. 

Rat-trap Bond 

Another very popular form of temporary building is 
called “ Rat-trap bond.’' In effect it is a type of Flemish 
bond cavity walling with the difference that the bricks 
are set on “ edge " a*id not on their “ flats/’ This ar- 
rangement allows for a 3-inch cavity when the middle 
stretching brick is omitted and the header forms the tie 
across the wall. 

For temporary, or even permanent, buildings this method 
of brick building has everything to recommend jt ; it is 
speedy in erection, cheap, takes less material, has all the 
advantages of a cavity wall and is almost as strong as a 
solid wall of the same thickness. 

The only point to which exception may be taken is that 
on the exposed face the bricks appear on their edge instead 
of, as is more usual, their bed. 

If it is desired, the wall cm be turned into a combined 
wall by filling in the cavity with concrete instead of leaving 
it empty. 
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MEASURING BRICKWORK 

The calculations for brickwork are based upon the surface 
measurement of the W'all multiplied by the thickness of the 
wall, and the process is called reducing the brickwork. 

In the south of England the standard of measurement 
for brickwork is the rod, w'hich is the amount of brick- 
work contained in a wall of 272 feet super, and li bricks 
thick, whilst in the north of England the standard of 
measurement is the yard, which is the amount of brickwork 
contained in a wall of 9 feet super, and 1 brick thick. 

The Standard Rod of Brickwork 

A standard rod of reduced brickwork will have a super- 
ficial area of 404 feet super, or 45 >ards siijier. (approx.) 
if the wall is 1 brick thick, 272 feet super, or yards 
super, (approx.) if the wall is 1^ bricks thick (this is the 
standard rod), or 204 feet super, or 22 f; yards super, if 
the wall is 2 bricks thick. 

There are 306 cubic feet or 11^ cubic yards in a solid 
piece of brickwork equal to a standard rod. 

One rod of brickwork laid to a gauge of 4 couises to 
Hi inches requires 4,530 bricks. One rod of brickwork 
laid to a gauge of 4 courses to I foot requires 4,350 bricks. 

The lineal land measure of the rod, pole, or perch of 5i 
yards is the basis of the standard rod, which is the original 
rod squared and thicknessed. So that we have a wall 
5\ yards long and 5i yards high by li bricks thick or 16^ 
feet long and 16i feet high by the same thickness, but in 
practice 272 square feet by 14 inches in thickness is the 
standard figure, and this is usually taken. On Plate XXXTT 
the diagrams illustrate the comparative lengths of walls 
having a constant height of 10 feet and varying thicknesses 
from 1 to 2 bricks. It will be obvious that the thinnest 
wall will provide the largest area or what is known in the 
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PLATE XXXII. THE STANDARD ROD 
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trade as “ seen face/’ whilst the thickest wall is reduced to 
half the length of the former. 

When considering walls and thicknesses it is very im- 
portant to remember that when a wall is opened out or 
extended the w^ork involved is increased proportionately. 
Let us take the standard example of a wall 1^ bricks thick 
with an area of 272 feet super. When built in a wall 1 
brick thick the area is increased by almost half as much 
again, whereas a w^all 2 bricks thick is reduced to three- 
quarters of the original area respectively. 

It is easier to build a wall with a relatively small face in 
conjunction with the maximum amount of brickwork; 
consequently, it is more economical to build a thick wall 
than a thin one. 

This is illustrated on Plate XXXIII. The lower sketch 
indicates the amount of wall area in the standard rod of 
H bricks; the height being 15 feet and the length 18 feet 
1^ inches which, of course, is approx. 272 feet super. If 
both faces of this wall are to be left fair and pointed there 
will be 544 feet super, of seen face. 

Next we will discuss the upper diagram. This diagram 
represents a wall the same length and breadth, but each 
of its half-brick thicknesses has been opened out to form 
a separate leaf so that in all there arc 1,632 feet super, or 
three times the area for the san»e number of bricks or 
cubical content. 

Jf you study the middle illustration last it will be seen 
that in this block the standard tod h.is been reduced to 
as compact a mass as is conveniently possible. Here 
there are two faces of 44 feet super, and two faces of 42 
feet Super, makiijg a total of 172 feet super, or nearly 
one-lhird of the original seen faces. 

This alteration of the wall area docs not affect the cost 
of the bulk of the materials, but it does .nlhience the labour 
costs very considerably. For instance, a certain amount 
of extra labour is involved in plumbing and levelling during 
the process of the erection of each separate square-head, 
and this takes about the same time-— within reason — for 
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one as for another. Then there is the working to the line 
for the face work, which must be kept fair on one or both 
sides. Lastly, there is the finish to the work in so far as 
pointing is concerned. 

If the work is to be executed in special facing bricks, 
obviously the greater area will necessitate the use of more 
of these higher-priced bricks with a corresponding reduction 
in the use of the common bricks. 

Also, greater areas will heed more scaftblding and this 
will lend to increase the cost of the brickwork in a cumu- 
lative manner. 

Obviously, then, the cost of reduced brickwork is a very 
arbitrary figure and it is very important to remember that it 
is bulk work, therefore the character of the work must have 
an overriding inllucncc v>hen computing the cost of/educed 
brickwork and is usually ciassiricd as '"extra over"" All 
incidentals should be jotted down as extras for pricing, but 
in order to obiain tins information a certain amount of 
practical acquaintance with the work will be necessary. 

To find the amount of brickwork in standard rods, 
multiply llic area of the wall in square feet by the fraction 
thicknes.'^ of wall 


thickness of l^-brick wall, and divide the result by 272. 
From this it will be vsecn that a w'all of 272 feel super. 
4^ inches thick will contain c.xactly ] of a standard rod. 

For an ordinary wall not more than 6 feet high 1-^ bricks 
thick, without openings or breaks, the cost may be analysed 
as follows ; 

• £ s. d. 

4,4004)ricks, 75/- per 1,0U0 .. .. 16 10 0 

2\ yards cube cement mortar (3 : 1 ;, 40/- per ton 4 10 0 
Bricklayer, 70 hours, 2/- per hour . . . . 7 0 0 

Labourer, 35 hours, 1/6 per hour .. 2 12 6 

£30 12 6 

This estimate is only approximate as prices are con- 
tinuously changing, but the constants are on the conser- 

B . — 6 
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vative side. For instance, a margin of 50 bricks, J yard 
cube of morlar, about 3 hours for the bricklayer and IJ 
hours for the labourer are allowed for waste on account 
of inclement weather or other stoppages. 

Incidentally, it is worth mentioning here that one labourer 
will serve two bricklayers, whilst they are working on the 
ground level ; but when working on a scaffold one labourei 
can only seivc one bricklayer. 

It will be apparent from the foregoing tliat it is quicker 
and cheaper to build a k^-brlck wall which is nominally 
known as H-inch work— than a 1-brick wall, or even a 
-^-brick wall, because there is -less face w^oik per brick 
used in the wall. Lvery -Ubrick thickness will have two 
faces of 272 feet super., making 6 272 feet super, of face 

work in, a standard rod, and a H-brick wall w^oiild only 
have a total of 2 x 272 feet super, of face. Tins is ex- 
plained by the diagiarn. 

The Standard Yard of Brickwork 

The standard yard of reduced brickvsork will have a 
superficial area 9 feet super, if the wall is 1 brick thick 
(this IS the standard yard) or 18 feet super., or 2 yards super., 
if the w^all is ^ brick thick, and 6 feci super., or yard super., 
if \}y bricks thick. This is explained by the uiagrani on 
Plate XX.XI. 

I he number of bricks rcqLiircd for a standaid yard of 
brickwork wiicn set to a gauge of 4 courses to a foot is 
96. When northern bricks arc used the gauge is usually 
7 courses to 2 feet, as ilie bricks arc nominally 3^ inches 
thick. The number of bricks required for a standard yard 
of brickw'ork is 84, or 1,000 bricks lo every 12 yard§. 

A bare analysis of 1 standaid yard of brickwork is as 


follows : 

£ s. 

d. 

84 bricks, 75/- per 1,000 

6 

4 

1 cwt. lime mortar, 23/4 per ton 

1 

2 

Bricklayer, 1 hour, 2/- per hour. . 

2 

0 

Labourer, i hour, 1/6 per hour 

. 

9 


10 

3 
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The same conditions apply to this estimate as those for 
the standard rod and should only be used as a typical 
example under the prevailing conditions. Furthermore, 
no addition has been made for profit. As this amount 
may be taken as 15 per cent, of the nett cost, we would 
normally add Is. 6d. to the 10s. 3d. and the total cost per 
standard yard would be 11s. 9d., and the 15 per cent, 
increase when added to the nett cost of £30 12s. 6d. for the 
standard rod of brickwork would amount to £35 4s. 6d. 

As the wall rises, the speed of the work begins to slow 
up, and as a result the cost per standard yard or standard 
rod will be proportionately increased. Tt is the labour 
costs which cause the increase; the material costs remain 
the same, whilst the small amount of material that is 
wasted may be ignored. 

The 15 per cent, previously mentioned is usually an 
adequate alloN\ance, not only for protit but for incidental 
items such as scalTolding, plant, insurances and the like. 

Extra Costs 

For the purpose of estimating tlic cost of building a wall, 
all the brickwork is measured as solid vvork, irrespective 
of the class of bricks which are to be used, the finish to 
the wall surface, the number of openings, and so on. 
Usually, the difference between the ordinary brickwork 
mass and the special labour is distinguished by the des- 
cription eytra over,’’ and this was 'joalt with when we 
considered the rod. Therefore, the b isic price is always 
foj: ordinary brickwork — or reduced brickwork. 

T^e most common of all items for adding to the reduced 
brickwork is that of facings. The term facings means 
that a different type of brick has been used for the outside 
face of the wall from that which is used for the mass of the 
wall. Facing bricks may be glazed, ^and-faced, sand- 
lime, London stocks, or any other type of brick which is 
used for a facing purpose. 

A few typical examples may be taken at random to 
illustrate what is meant by extra over. Supposing the wall 
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is built in Flettons and lime mortar and is one-brick thick, 
the cost would be 8d. per foot super, for labour only, or 
for labour and materials, Is. 6d. per foot super. Now, if 
the best bricks are chosen out of the stack for the face 
work, the cost of the face work will go up another 3d. 
per foot super, totalling Is. 9d. per foot super, for the wall, 
and this price includes a charge for hand-picking or 
selecting the bricks. 

When a different type of brick is used the additional 
cost is as follows : 


Rustic Hettoiis 
London Stocks 
Luton Greys 
,Ruabon Red Stocks 
Blue Staffordshire. , 
Salt-glazed 
White-glazed 


s. d. 

5 

7 

1 0 
1 6 
1 6 

3 9 

4 0 


To find the value of extra only on facings, take the 
diflfercnce in shillings per 1,000 between the building bricks 
and the required facings- -divide by 10 for English bond, 
or by 12 fin- Flemish bond, and the result will give the 
price in pence and fractional parts per fool super. For 
example, taking St. Helen’s common bricks nt 73s. per 1,000 
and Accrington Red Stocks at 120s. per 1,000, the dificrcncc 
is 45s. per 1,000. This divided by 10 gives 4kd. per foot 
super, to which must be added at least one penny for the 
pointing to pay for this extra labour. As previously 
explained and illustrated on Plates XXXIT and XXXlll 
it is possible to make walls of varying .superficial areas 
by using the same amount of brickwork, but altering the 
Thickness. This was applied to the standard rod, and in 
Plate XXX/ wc see it applied to the standard yard. 

On Plate XXXI the left upper diagram illustrates the 
conventional standard yard of I yard x 1 yard x 1 brick 
thick. This gives 2 yards super, of seen face or i yard 
cube. 
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Underneath this is a sketch of a standard yard as applied 
to a 4J-inch wall. Obviously, the new area will be exactly 
4 yards super, of seen face. 

At the top right of the plate an example is given illus- 
trating the contracting of the surfaces by increasing the 
thickness of the work by another half-brick. The wall 
remains 1 yard long, but its height is now reduced to 
rj yard and the seen face becomes reduced to 1^ yards 
super. If the wall was* to be built to form a prism 
1 yardxl yard > yard, as indicated by the dotted 
lines E P', M N, B C, K B, this would be exactly half 
as much again, or ^ of a* yard cube. 

The low'cr right-hand sketch illustrates a standard yard 
of brickwork— when the wall is increased to 2 bricks 
thick. It must be reduced to I yard in height if the 
length is to be maintained. This means tliat the seen faces 
are now' \ yard super., whereas if the prism w'as raised 
to a height of 1 yard and its ba^c area remained the same 
there would be 2 standard yards of reduced brickwork 
contained therein. 

N.B . — In dealing with standard yards it is advisable to 
keep all the measurements in yards and parts of yards. 

More Data 

A bricklayer’s hod is usu.dly i fool 4 inches long and 
8 inches X 8 inches in section or— as the labourer terms 
it — an 8-inch diamond. There is ually no limit to the 
number of bricks that can be plac»‘d in a hod, but the 
nutnber will depend upon the nmiipcr in whicli the bricks 
are Ijoxed. In normal circumstances the labourer will carry 
8 bricks in the ‘-‘box” whilst climbing a ladder or doing 
dangerous w^ork, and when walking on lirm ground he 
will carry 10 bricks in the hod quite comfortably and 
without fatigue for an 8-hour day *''.csc arc the usual 
amounts which, of course, may occasionally be exceeded. 

There is a slight difference in the number of bricks 
required for the same area when diflcrent face bonds are 
employed, a copimon allowance being that of 7 biicks and 
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8 bricks for 1 foot super, of Flemish bond and English 
bond respectively. 

1 foot super, of reduced brickwork requires 16 bricks, 

1 foot super, of gauged arches requires 10 bricks. 

1 yard super, of brick-nogging requires 48 bricks laid 
on flat. 

1 yard super, of brick-nogging requires 32 bricks laid 
on edge. 

1 yard super, of paving requires 32 bricks laid on flat. 

1 yard super, of paving requires 48 bricks laid on edge. 

1 yard super, of paving requires 9 12-inch x 12-inch v 
2-inch tiles. 

I yard super, of paving requires 16 9-inch x 9-inch '' 
l|-inch tiles. 

1 yard* super, of paving requires 36 6-inch 6-mch ' 
^-inch tiles. 

19 heaped or striked bushels equal I yard cube. 

cubic feet of mortar equals approximately I bushel. 
Lime and Portland cement require about \ of their bulk 
of water to mix. 

Lime and sand, and cement and sand lose about I of 
their bulk when made into mortar. 

Labour Costs 

As I have previously stated a thorough working know- 
ledge of the trade is necessary before it is possible to form 
any basis or schedule of prices that will serve to obtain 
the cost so as to estimate the value of the work. A go.od 
average day’s work on a 9-inch wall for one bricklayj^r is 
700/800 bricks or about 8 yards. N(>wo if one face has 
to be struck, tliis will mean that for almost 1 hour the 
bricklayer will be putiing the finish on to the work, leaving 
7 hours for actual bricklaying, thus bringing the number 
of bricks down to 600/700. When both faces of the 
wall need pointing, the output will be further reduced. 

Doorways, window openings and any details such as 
pilasters, plinths, string courses, etc., must mevitably slow-" 
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up the bulk of the work, and these walls are accordingly 
more expensive to build brick for brick. 

Likewise, the laying of D.P. courses, wallplates, lintels, 
and so on, interferes with the normal progress of the work, 
which should always move with a definite rhythm. 

Another point worthy of special attention is that circular 
work, such as cutting to arches, gables, etc., is carefully 
noted and measured and charged for along with the other 
extra items. 

Other Extras 

There are many other items of brickwork which will 
require extra labour, items that arc not straight forward, 
such as ; corbelling, oversaiimg, string courses, kabel 
moulds, joining new vsork to old, raismg new work on old 
work and so on. Also the running of copings, lile creasmgs 
and the raking out of joints for flashings arc items of 
major importance and must always be allowed for. 
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ARCHES AND ARCHING 

In ordinary brickwork there are only two types of arches 
to be met with ; they arc the rou'j,h segmental arch and the 
gauged or cut semi-circular arch. 

Of course, there is the popular “ soldier ’* arch : but 
this is not an arch in the true sense of the word. It is 
really a joggled lintel. 

To conform to the definition of a true arch, it should be 
composed of members which mutually support each other 
and disposed about the form of some curve. 

Arch Terms 

The principal terms connected with an ♦arch arc as 
folknvs : 

Span. — The horizontal distance between the two suppt'^rts. 

Rise. — The vertical distance between the springing line 
and the highest^'part of the underside or sollit of the arch. 

Springing line.— A level line between the commence- 
ment of the arch and the supporting brickwork. 

Springer.- -First brick in arch. 

Skew back — The impost or support for the sides of the 
arch. 

Face. — The elevation of the arch, the area contained 
between the intrados and the extrados or the soffit and the 
back of the arch. 

Soffit (or intrados).— The undcr-surfatc or ceiling of 
the arch. 

Back (or extrados). — The upper surface of the arch. 

Key. — The brick which is placed centrally upon the 
centre line. 

Half-brick ring. — Row of bricks showing heading 
faces only. 

Rough arch. — Arch composed of untrimjned bricks. 
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Axed arch.— Arch composed of rough-cut hard bricks. 

Gauged arch. — Arch composed of finely cut soft 
bricks or specially made hard bricks. 

Abutment for squarehead).— The brickwork supporting 
the arch. 

Rough Segmental Arch 

This is the most comrqon of all brick arches and it is 
used in every type of construction from house building to 
civil engineering. Because it forms a part of a circle 
and because it is composed of half-brick rings, it is the 
simplest and easiest of all brick arches to build. 

It is set out by drawing the springing line and the centre 
line and setting of the rise which, as sho.wn on the illus- 
tration on Plate XXXV, is 3 inches. A chord liae should 
be drawn between the rise and the springing point and 
bisected. This bisecting line should be continued to cut 
the centre line; the intersection of these two lines will be 
the centre for striking the arch curve. 

This construction is founded on a well-known geometrical 
principle. 

Having obtained the centre, draw a radial line passing 
through the springing point, and this line produced will 
be the skcwback line, and the angle made by this line and 
the springing line will be the pitch of the skcw'back. 

It is important to ascertain this pitch beforehand as the 
skewback must be built at the same time as the main 
brickwork. This is necessary so tha^ the brickwork may 
set and become solid before the arch is filled in. Jf the 
skev/backs arc not cur to the correct level the arch bricks 
^v^ill not lie comfortably upon the wood center, and any 
attempt to drive them into position will cause the dis- 
placement of the other bricks. 

At no time should the key— or that matter any 

other arch bricks— be knocked into position with a hammer. 
Always make the bricks take up the position by correct 
spacing. Never have the joints too tight or too slack. 
Do not attempt to set the bricks with an easy wide joint, 
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hoping to “ wedge up ” the arch by a good flushing of the 
joints, or by ramming mortar into the joints with the 
edge of the trowel, as this is as fatal as setting the bricks 
too tight. 

Again, do not build the arch in a haphazard way — 
remember a successful arch construction depends upon 
the even spacing of the brick.\. 

It is considered good practice to commence the building 
of rough arches by placing a full brick on the skewback, 
and not as is shown in the sketch. When there are two 
or more half-brick rings in the arch this is possible, but in 
many cases there is only one half^brick ring in the arch. 

This arch is symmetrical, and to set it out or to draw it 
there is no need to draw the full arch as both halves are the 
same, likewise* when building, the woik should be 
commenced simultaneously from both skewbacks, prefer- 
ably by two workmen. If only one man is available, then 
he should work alternately with each brick from side to 
side. At no time should there be more tharf two bricks 
on one side of the wood center than on the other side, 
otherwise the arch will become unbalanced. 

Earlier in this, chapter it was stated that the skewbacks 
should be built before the arch is “ filled in.” Also the 
brickwork should be raised above the level of the top of the 
key. Raising the intermediate brickwork in this way will 
provide a substantial support for the straight-edge when it 
is applied to the face of the arch during the “ filling in ” 
process. For convenience, the intermediate brickwork 
may be toothed. 

When the bricks in the arch have been “ keyed-irr;” 
the ordinary courses may be ‘"made up” by cutting'thc 
bricks over the arches and levelling the work up to the 
height of the intermediate w'ork which was built previous 
to the “ filling-in.” 

Sometimes the bricks have to be reduced to very long 
attenuated pieces, as shown next to the centre line in the 
diagram (Plate XXXV). Only an expert is capable of 
making such a cut successfully, therefore the learner is 
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advised to make the piece from two separate halves. 
Separating the pieces in this manner will not raise any 
serious objection provided the pieces are equal in 
length. 

However, this “ cutting over ” to the arches is not so 
simple as it looks on the drawing, and the instructions given 
on pages 54-60 for cutting bricks with the lump-hammer 
and bolster, and for trimming with a brick-hammer should 
be carefully observed and carried out. 

It may be difficult to reconcile the name “ rough ” arch 
when it is in reality an important piece of craftsmanship, 
and one which require.*; a certain amount of skill. An 
arch of this description should bc---when completed — as 
presentable as the remainder of the brickwork. The 
description rou^^h means the bricks used* m the^ arch arc 
not cut or trimmed to any shape or pal tern. They are 
simply left in iheir original condition. 

This means that they present their rectangular ends to 
view. At first it is not realised that it is the mortal joint 
which, being wedge-shaped, enables the bricks to be dis- 
posed about the cuivc oi arc. 

Axed Arches 

There are cases where— for the sake of appearance — 
the bricks are cut and rough trimmed to the wedge-shape 
of the voussoirs. Such arciics arc called rough axed arches. 
These arches are more expensive to i mstruct on account 
of the extra time taken m cutting the backs to the prepared 
tepiplcls. Axing is a relic of olden limes, as iJic brickaxe 
waj; the forerunner of the present-day brick-bolster. 

It is w'cll-nigh impossible to cut axed arches from such 
bricks as Ruabon Red stocks or ITessed SiatTordshirc Blue 
engineering bucks, and one or two other varieties, in 
such case it is advisable to send the detailed diawings 
to the brick manufacturers to have the bricks specially 
manufactured. This is particularly economical il' there 
are to be many repeats, as the cost is considerably reduced 
thereby. 

’ B.— 6** 
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Gauged Semi-circular Arches 

An example of one of these arches is illustrated in Plate 
XXXV. The arch has a span of 3 feet between the jambs 
of the bricks and a clear rise of 1 foot 6 inches as well as a 
gauged brick face 9 inches deep. Obviously, the radius 
of this arch curve is 1 foot 6 inches and does not require 
the elaborate working out that was necessary for the rough 
segmental arch curve. 

As in the case of the previous example of a segmental 
arch, only half of the arch need be set out. 

To make the bricks for this arch it is necessary to obtain 
the correct templet, andMhis is applied to the f.ice of the 
uncut bricks so that the correct shape may be scribed upon 
it. In effect, the face of this arch is half the annulus between 
a circle of the inferior diameter which forms the intrados, 
and a circle of the superior diameter which forms the 
exlrados. 

The bricks are set out by spacing them on the extrados 
or back of the arch. From these equal divisions, lines 
are drawn across the face of the aich which arc normals 
to the curve and radial from the centre. The shapes thus 
obtained by the converging lines being applied to the face 
of the bricks arc parts or frustums of wedges. 

From this it will be seen that the arch-bricks or voussoirs, 
as they are sometimes called, will form an arc by them- 
selves without further assistance from the mortar joint 
which will be parallel in its thickness. This mortar joint 
should be kept as thin as possible to mroch gauged woik in 
general. 

Ifhese two examples of arches are struck from one 
centre and so they should be keyed in with a brick. This 
means that a brick should be so placed that <hc centre 
line of the arch would pass through the centre of the brick, 
in much the same way that there she ’ij be a keystone 
if this type of arch was constructed in stone. 

Soldier Arches 

Reference already been made to the fact that this 
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form of covering to openings is not a true arch ; it is in 
fact a joggled lintel. This statement may not be quite true 
because all soldier arches are not joggled. In most cases 
they are simply bricks placed on their end — hence the name 
soldier. 

As the soldiers are not mutually self-supporting, some 
other means of support must be provided. Very often 
the bricks are bedded direct on to the wooden frames or 
lintels. Sometimes they are supported on flat, mild steel 
bars, or angle or channel sections. Earlier types of this arch 
were reinforced by mild steel rods which passed through 
perforations in the bricks and* later types arc supported 
by special nibs on prc-cast concrete lintels. 

There is not much to be said about the appearance 
of this feature except that it is typical of the straight- 
forward trend in modern design. 

Timber Centers 

Arching bricks over an opening is not a job that can be 
successfully accomplished without a certain amount of 
training, and the best way to learn is to partner an ex- 
perienced bricklayer during the actual covering over. 
Confidence is a requirement of the first order when building 
an arch, as a nervous or uncertain workman may cause 
the arch to shake and so collapse. 

During the building of the arch the bricks are usually 
supported on timber. These wooden supports are of 
two kinds ; (1) turning pieces and (2) lagged frames. 

Where the rise is not excessive, say 1 inch in 1 foot — 
as in the segmental arch — the support could be made from 
a piece of timber 4 inches x 2 inches x 3,feet long. That 
is if the soflil, or underside, is only 4^ inches deep. For 
a 9-inch soflit, or more, the center would best be made 
from two pieces of wood lagged across to allow the bricks 
to rest comfortably. 

A lagged center must of necessity be used for the semi- 
circular arch irrespective of the width of the soffit. These 
lagged centers are made from 1-inch boards framed to- 
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gether so as to conform to the shape of the arch curve. 
Pieces of wood 1 inch x I inch, termed laggings, are placed 
on the framing, the top surface of the laggings completely 
filling the opening. 

When bedding the bricks do not allow any mortar to 
squeeze out and get between the center and the brick. 
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BRICK BONDING 

There are two patterns of orthodox bonding used in this 
country; one is English bond, the other is Flemish bond, 

English Bond 

has the reputation of being ,the strongest arrangement 
for the bricks, and great reliance is*'placed upon this bonding 
for it is used on most civil engineering projects. Certainly 
it has not yet begn known to fail — of itself. 

t 

Return Quoins 

Plate XXXVJ shows the details of the plans and elevation 
of a 9-inch and a 14-inch right-angled corner a brick wall 
built in English bond. 

The most important points to note are (I) the header 
is not on the same level as it turns the corner; (2) the same 
elevation obtains for any thickness of wall; (3) the collar 
joint always runs straight through with the heading course; 
(4) the brick that ties the angle is always a header or a part 
of the heading course; (5) all toothers should be headers; 
(6) the bond is quarter-bond ; (7) there is always 2^ inches 
lap. 

In this bond, courses of headers alternate with courses 
of stretchers, the bond being broken by the insertion of a 
queen closer next to the quoin header. t 

As previously stated, all external elevations of return 
quoins are the same, but the internal elevations change 
every time a half-bnck is added to the thickness of the 
wall. This wall be seen by the lower sketch elevation 
on Plate XXXVI. 

The greatest practical difficulty about English bond is 
that it is very slow to build because every lime a header 
is run it must be backed up before the next face course 
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Sectional Bend 

There are two ways of building Flemish bond; one is 
as shown on Plate XXXVIII, which is known as sectional 
bond, and the other, not shown, is known as non-sectional 
bond. In sectional bond the joints run right through the 
wall. These joints are known as cross-joints or transverse 
joints. 

When the cross-joints ^o not pass in an uninterrupted 
line across the wall, then the bond is termed non-scctional, 
and the headers have a closer on each side in the middle 
4i inches of the wall and jiot a half every tw'o headers, 
as is shown by the plan of the 14-mch return ,quoin on the 
lower sketch. 

Stopped End 

There is not much diOerence between the slopped end 
of the English bonded walls and thv>se built in rieniish bond. 
Instead of all headers coming together on the inside of 
the w'all there is a header and then a stretcher on one course, 
and a three-quarter and then a header as sliown in the 
plan in Plate XXXIX. 

English Garden-wall Bond 

There are many derivatj .es of the two orthoaox brick- 
work bonds, the most popular and useful pattern being 
that known as the Em^lish garden-u /// bond. 

First of all you must not forget it is English bond- - 
even if it is altered. 1 he most important alteration is that 
heading courses arc onutted from the wall, these headers 
being substituted by stretchers. 

In the example shown on Plate XL there are three courses 
of stretchers to one of headers. There arc many cases 
of four and even live courses of stre, e.TS together. 

Ordinary 9-inch walls do not present much difficulty 
if the middle stretching course is laid so that it forms 
half-bond on the course below, and backed up in a similar 
manner. Thu^v every cross-joint in every course is sectional. 
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When the wall becomes increased in thickness, trouble 
arises because, in order to provide the maximum number 
of through cross-joints, the bond of the middle stretching 
course, on the inside of the wall, is only quarter-bond. 
This is different from the face, which is always half-bond 
the lower sketch on Plate XL). 

This is undoubtedly the most intricate of all common 
bonds and it ]s well worth a careful study. 

Stopped Ends 

The slopped ends in English gaulcn-wiili bond follow in 
much the same way as fn English bond, but attention is 
again directed to the t..omplex plan. Note carefully that 
in a 9-inch wall the second and fourth courses are identical 
in plan. Not so, however, in the 14-:nch wall, .because, 
whilst the face stretcher is the same on these two courses, 
there is a stretcher and header hacking up the second 
and fourth courses respectively. 

Flemish Garden-wall Bond 

This bond is very similar to English gaidcn-w\ill bond. 
The same principle applies, thvit is, the substitution of 
st’fetchcrs for Iicaders. In the case of Elcniish garden-wall 
bond the stretchers arc placed in pairs oi threes between 
the headers in each course. 

Tiiere arc two reasons for eliminating headers; one is 
that laying headers slows up the progress of the work 
and the other is that in ^>-inch woi^, which has to be 
finished with a struck joint, the headers must be selected 
for icnglh which, of course, is a cosily process. So for 
sake of economy in time and materials, the headers are 
omitted in favour of strctchcis. 

There are many other brick patterns or bonds, but the 
subject is too exhaustive to be fully di ^\’^'scd in this book. 

The subject ol^ bonding may not have been treated in 
the usual manner of text-books for building construction, 
but the subject has been considered from the point of view 
of a learner of jihe trade. 
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CAVITY WALLS 

FiOLLX)W walls have in general three advantages ascribed 
to them as follows : that they are damp-proof, that they 
are sound-proof and that they possess certain advantages 
in respect to thermal insulation. Let us consider the 
moisture repellent qualitication first. ]t is to be assumed 
that the wall is built with two'haJf-brick leaves, which are 
tied together at various intervals, usually about half a yard 
from each other when spaced diagonally. A much more 
satisfactory wall is made when the inner leaf or supporting 
wall is 9 inches thick and the cloak wall or outer leaf is 
4^ inches thick ; but as this is the exception rather than 
the rule, it will not be considered here. 

Upon the outer leaf of the wall rests the ftsponsibility 
for the water-tightness of the complete wall, and as this is 
of a half-brick in thickness, soundness of construction is 
imperative. Local bricks, as would be used in the case of a 
solid w'all, will most probably be used. 

Equally of importance is the strength of the mortar; 
even more so, as the bed and cross-joints are of so little 
depth, and this without the rebutting value of the collar- 
joint. However, a good ordinary mortar will supply 
all the qualities required for this class of work. 

Wall Ties 

For purposes of stability, ties from one wall lo rhe other 
are necessary to provide mutual support. These tics 
are many and varied in pattern and material. Wroughl- 
iron straps, 6 to 7i inches long, by 1 inch wide and about 
J inch thick, having various twists or devices to prevent 
the passage of the moisture across the space, arc generally 
used. There is, of course, the familiar bow -shaped wire 
tie, which has proved its efficacy. On the better-class 
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PLATE XLIL CAVITY WALLS 


Continuous Concrete Beams for Cavity Wall 
Construction 


CILL FORMED BY 
CONCRETE STRINQ 


SLATE OAT)L£STO[5||H 

COVER CAVITY-^^ 








continuous 

J ' STRiNq COURSE 



A vcr-y satisfactory way 10 deal witl'. 
cavity walls r to form a continijou. 
concrete beam oi floor to weld tlv. 
whole of the block together Another 
suggestion -s to foim a string course 

of concrete LEAD'LlNEO D.PC - 
tether in ' ^ ' 


■ '4 ' CONTINUOUS , . fT \ 

i-ncr m (LCAm 








- - - - 1 


precast in BEAM • 

long lengths When ' 

formed In situ the 

cavity may be scaled 

with a roofing 

batten or waste ^ ' i 

pieces of slates &c . * <L^ ^ ' 

and allowed to lemam in ^ ^ I 

position 


- CEMENT SCREEDINfi' 




" ' sjlid/hollu*. concrete 

! ^ V FLOOR 




188 


BRICKWORK 


work bronze on gun -metal has been used in preference 
to wrought iron. This latter is well worth the extra 
e)^pense as it is practically imperishable and can be relied 
upon, whereas the iron lies, whether they be galvanised, 
tarred or sanded, or sherardised, cannot be depended upon. 
When a cavity wall, only ten years old, was demolished 
quite recently the cavity was devoid of all vestige of con- 
nexions, although the ends remained securely bedded 
in the mortar joints. Somclifnes pieces of impervious 
bricks (blue or red) are used as tics, as also are the patent 
stoneware tiles. 

Sealing the Joints 

Providing that the mortar, bricks, and ties are of a good 
quality, ‘there only remains one source of eonductivily and 
that is by timber frames, or the exposed joints between the 
frame and the brickwork. Defects of this nature can be 
prevented by proper bedding and pointing the joint with 
mastic on completion, remembering always that the frames 
arc placed in Hush jambs without rebates. A straight 
line of drift is thus provided for the penetrating rain or snow'. 
This leads us to a consideration of the scaling of the cavity 
at The jambs which, obviously, cannot be the placing 
of the w'ood frame centrally in the opening. Tven if this 
is done the fixing of steel frames will not blind the opening. 
Elective sealings may be made in the first place by bonding 
the brickwork with a three-quarter bat in the reveal, secondly 
by bedding tiles or slates in the cavity, and thirdly by a 
patent cavity cill and w^eather bar assembly. All the ^^est 
books on building are agreed that all wood frames sl^ould 
have their heads protected by damp-proof courses, and 
sheet copper or lead is usually advocated, but a strong 
case has been made out for their non-inclusion. There 
are thousands of houses in the north of England built 
without any provision for such imaginary protection, 
and many pounds saved thereby. This tends to make one 
think that the authorities arc liable to gei well out of their 
depth in their theorising. , 
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Mortar Droppings 

The outstanding weakness or cause of failure in cavity 
walls is the evil habit of carelessly allowjng mortar droppings 
to accumulate on the transverse crossing of the tie iron or 
to collect in the bottom of the cavity. To overcome this 
difficulty slate battens may be laid upon the tie irons and 
lifted when each setting has been run. Straw bands and 
McKenzie's patent wall cores are other coiUiaplions which 
may be used just as ei]cctiveK. Another way to minimise 
the risk of a collection of droppings on the tie irons is to use 
an ordinary piece of sheet eppper or brass placed edgewise 
between the cross-joints* Supplemenlary to this is the 
Hay patent wall tic. 

Ventilation 

Thermal insulation is alllvtcd b}' the ventilation or 
otherwise of the cavity. For instance, if the cavity is 
completely sealed, the interior (rooms) temperature is 
isolated from the outer (open) air by llie vertical buffer 
of air between the conductors— the brick walls. Whereas 
if the cavity air be in direct contact with the outside air, 
then any heat insulatory value will be considerably reduced. 
Ventilation of the cavities is very often insisted upon by 
some local authorities, when this is enforced, the 
induced air may be diverted to pass through the enclosed 
under-floor space and back into the cavity and then out 
through the top ventilator into the open am again. At 
least it is conjectured that such is the case. The general 
practice is to provide an air-brick at the base and another 
at iYc top, as this provision induces an upward movement 
of the otherwise’ stagnant air. Having no air-bricks in 
the outer leaf means that the imprisoned air has little or no 
movement and becomes mouldy. One of the most 
important things regarding ventilation >s to ensure that the 
air-bricks connecting ventilators for bathrooms, W.C.s, 
and rooms in which there is no permanent flue outlet, are 
completely scaled or boxed off ” from the cavity. Indeed, 
this must be done to comply with the regulations which 
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State that the air in the room shall be in direct contact 
with the outside air. 

Factors Governing the Proper Use of Cavity Walls 

In the opening remarks it was stated that the combined 
wall of two sepaiatc half-bricks would be considered, and 
this construction is good enough c^icepl in the following 
circumstances : 

(r/) The height of the externai wall exceeds 25 feet. 

(h) The lloor is subjected to heavy loads. 

(c) The site is exposed and extra thermal insu'ation is 
desired. 

((1) The thrusts arc likely to be of an inclined nature, 
when any one of these conditions demands a 9-ineh inner 
leaf. 

Ci'uiversely it will be noted that the superincumbent 
weight of the struelurc is supported by a simple half-brick 
wall delicient in actual strength and not hkcly be looked 
upon with favour, lixlernal walls less than 9 inches thick 
were tabex-^ed bv the building authorities before the war, 
v/hen the regulations, owing to war-time reciuirements, 
were somewhat Relaxed. 

The popularity of the cavity wall has been primardy 
influenced by constructional and theoretical considerations, 
but it has been positively governed by the practical opera- 
tional facilities obtainable under the system. That is, a 
five-, six-, or seven-course setting can be run in one per- 
formance; then the line can be reversed for the backing 
up of the face courses, the tie irons arranged and another 
setting built exactly as before. Advantage is thus taken 
of the fact that it is easier and quicker ,^0 run courses of 
stretchers than to lay headers. Corners or heads are 
easily prepared as they can be taken up to a scaffold height 
before the line is run. Finally, I would say that the crux 
of the matter is the modus opcrandi. 
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Abutment, 169 
Aggregate, 20, 76 
Angle, external, 37 
Arch bricks, 173 
Arches, a\ed, 171 
gauged, 150, 169 
rough, 168 
segmental, 168. 169 
soldier* 168 


Baffle, 1-8 
Battering, 44 
Benching 112, 1 27 
Bends, 1 17 
Bitumen, 23 
roll, 89, *J1 
Bo.i‘?icr, 29, 81 
Bolstci , 29, 54, 56 
Bonding, chvmgiiig, 52 
drv, 50 

Fnglish, 19. 52, } 76. 179 
I'Icrnisli 19, 176. 179 
Garden Wall, 19 
interlocking, 19 
making the, 52 
non-seclional, 181 
principles, 7 
rat-trap, |5' 
sectional, l8l 
stretching, 19 
transverse, IHl 
Bntklaving, grc»'itin‘;, '^7 
larrying, .37 
pushing, >7 
B(4»ks, bat. 50 
bends, 150 
heels. 10 
blue, 44. 89 
bulnosc. 150 
clianiler, 150 
cill, 1-50 
clay, 65 
concrete, 75 
coping, 150 
core, 150 
dehnition. 9 
description, 9 
facc^ 10 
tire, 

Mellons. 15, 69, 74. lPl9, 164 
glazed. 56, 1 1 5, 125. 164 
green, 69 

hand-made, 65, 75 
headers, 10, 19 
I ancashire, 15, 125 
I ondon, 164 

machine-made, 67. 68, 75 
on edge, 1 3, 41 , 8 1 
pressed, 09, 81, 126 
purpose made, 150, 151 
reed, 150 
roll, 150 


sand-lmic, 75 
sund-moiilded, 65, 163 
size ratio, 12 
slop moulded, 65 
stretchers. 10, '9 

wciglils, 8 

wirccuis, 67, ”7 5 


t alciilations. 156 
( asung brinks, 7K 

< avir\ , I 5 I S s 
Cement, Keeiu s, 147 

Pnrilarid, 23, 166 
wash. 98 
Center, 174 
( esspools, 112, 1 P 
(bin ne>, 1 19 
Chist I, cuUing, 30 
cros^-clll, 30 • 

C boulder, o7. 68 

< le.ining arm, 1 2 
c loser., >L|iiecn. 4 1 

cutting, 54 
C'oiiwictc. 23, 76 
s ontimious chase, 58 
Cnpuips, 101 
i oppci snceimg, 89, 94 
Corbrlliiig. Ill) 

Coit. reuiosal, 58 
C onng, 125 
C orneis, ^9 

ill awrig 1 )Ut. 4 1 
C'rcasing, 144, MP 
C'utting ‘Ut, 54, 60 


namp-piooF c\>ui >es, 23, 89 
' ilum H9 

L-scayed bnckwoil . 80 
l>iscoiinct tifg iTvip^, (03, 112, J 17 
Dots, 145 

Pidinagi , dll d svs^en s lot 
separate, I' > 
snbstJil, 12 “ 

JXauJu, 128. ,31 
Djufii, 126 


r.ives, 127 
t ileciivv, t. tp, ( 34 
LllJocni 127 
V.nds. 179 185 
hspansion, 144 
lixpedients, 98 
Lxposed lace, 1 - ^ 

I \ trades, 168 
Cxlra over, 161, 163 


1 all. 105, 108 
haulty brickwork, 71 
roots, 100 
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Filter bed, 1 13 
Fireplaces, 119 
Flanking, 147 
Flaunching, 130 
Flue, 119, 122, 125, 131 
Fresh-air inlet, 1 15 
I urnace work, 23 


Cjathenngs 119, 124 
Gauge, 12, 14 
<;laie, 39 
staff. 17 
Granite, 76 
Grecnhiuise, 124 
Grout, 98, 146 
Giillics, 103 


Hammer, brick, 26, 28, 54, 56 
long lictidcd, 27 
lump, 27, 56, 62, 72, HI 
scutch, 27, 54, 82 
VanKee. 27 
Haid coie, 5H 
Hawk, 8^ 

Head nailing 1 19 
Height of bntks, l7 
Hod, 165 


Indenting 64 
Inlet, 117 

Inspection thamher, I02, 109, Hi 
Insulation, acouslic, 15 < 
thermal, 153, 1 86 
Interceptor, 127 
Inverts, 112, 117 
Ironing joints, 86 


Jambs, 120, 124 
Jointers. “ 86 

Steel, 86 
T«Hd, 148 
Joints, beds, 15, 19 
bn un last 1C, 117 
caulking, 73 
cement, 117 
collar. 176 
cross, 19, 38 
Hush, 86, 124 
sell-scahng, 1 17 
thick, 81 
thin, 81 
tile, 145, 147 
trowel, 86 
tuck, 86 
weather. 86 
Judging the bed, 36 
Junctions, 117 


Key, 168 

Keying in, 170, 173 
Keystone, 173 


l.amination, 74, 143 
Lateral spread, 64 
Lead sheeting, 89 
Lime, deficiency, 80 
h>dr(iicd, 22 
hydraulic, 22 
putty, 22 
slaking, 22 
Line and pins, 32, 47 
anchor heads, 48 
round heads, 33 
Liners, 124 
Lining up, 27, 41 


Manholes. 102, 103, 109 
Mastic, 148 
Matrix, 2(1 
Midlctallicr, 127 
'Mortar, amount, 20 
composition, 9 
cow-dung, 125 
droppings, 154 
gauging. 22, 23 
hair, 23 
lime, 22 

mixing hoard, 20 

FortI uul cement, 22, 68, 74, 115 

processes 20 

retempen'd, 22 

spread, 25, 35 

suiplus, ^8. 73 

tenaePv, 17 • 


Navvy hack 78 
Nibs, 143, 174 
Nogging, 166 


Openings, 119, 161 
t'hitleis. 127 
Overhanging. 44 
Ovei sailing 116, 167 


Pargetting 23, 124 
Paving, 166 
I’ehl'lc dash, 98 
Perpends, 38, 87 
Pipes. 112, 1 '*1 
Pitch, 23. 94. 169 
Pitcher, 9 
Plinths, 122 
Plumb-bob, 32 
Plumbing. 43, 4V), 88, 151 
Plumb-level, 32 
rule, 3n 

Pointing, 23, 83 
Pressure, 69 

Prevailing conditions, 163 
Putlog holes, 64 


Quoin return, 39, 40, 176, 379 


Rain penetration, 98 
Reduced work, 155, 159, 166 
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Regi«!tef grates, 120 

Tiles, floor. 145 

Regulations 122 

roof. 14_t 

Remedies, 98 

wall. 147 

Rendering, 98, 100 

Tingle, 33 

Repdintmg, 8.^ 

Ttiothmg, 64 

Ridge, 137, M7 

Trowel, grip, 25, 34 

Rod, 156, ISw 

laying, 2*' 

Rodding oyo, 1 1 4 

1 ondoti p^ilicrii, 26 

Rough casiuig, 98 

Northern pattern, 25 
pans. 25, ?6 
pointing, 8t 

M/c. 34 

Sand. 20, ]66 

S.ind-heap, 22 

Screed, 147 

spin, 26 

.Scuich, blades, 2fi 
«olid, 28, 60 
stock and bKide 28 

Underpinning, 100 

Settlement, 64, 90 

Valve. I Ih 

Shale, 67, 68 

VeUKitv, 10 1. 117 

Shrinkage, 68 

Ventilation, 102. 115, 149, 155 

Silicate ot soda. 98 

Vertical penetratums, 9> 

Skewback. 168 170 

Sldic, 90, 1 26 

Snap-header, 13 

Voussoirs, 173 

SofTil, 168 

VV ills, even bnck, 10 

Spallmp, 73 

o(K’ britk, 10 

Span, 168 

Spirit level. 39 

ties 64 

WaScr-borid, 10*', l!s 

SprmgJMg, 168 

-seal, 103, 117 

Stability. 127 

-tightness, HV', 135 

Stoneware pipes, 104 

Wedging lip. !7o 

Stopped eiul. iSa 

Welshing, 122 

Straight-edge, ,W 

Far 23, 89 
lemplet, 173 

vsiihc. ir 

Yard. I*:'), 162 

Ties, 135, 153. J86 

ZitiL. 140, 143 



